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The time for building the proposed Mississippi River 


bridge, above New Orleans, is to be extended to six 


years, if a bill now favorably reported to the Louisi- 


ana Legislature is finally passed. 


Drainage Canal is to be 


mere fully in our Con- 


Section F of the Chicago 
relet on Jan. 9, as announced 
struction News columns. The original contractors were 
Ricker, Lee & Co. The 

riacial drift. 


material on the section is 


chiefly - 


The new free bridge over the 
at Pittsburg, Pa., will be 2,215 ft. 
sist of two viaduct approaches 875 ft. and 300 ft. 
long, respectively, a three-hinged arch center 
520 ft. long and two side spans, each 269 ft. long. The 
river spans will be carried on masonry piers and the 
viaducts on trestle piers. The main 
roadway will provide for two street railway tracks, 
with an 18-ft. driveway and there will be 
two sidewalks 7% ft. wide on the center span and 
114 ft. wide on the approaches and shore spans. The 
roadway will be suspended from the areh by rigid 
members, and the whole structure is designed to be 
erected on the cantilever principle. The contractors 
for this bridge are the Schultz Bridge & Iron Co., of 
Pittsburg, Pa., the contract price being $400,000. This 
price is exclusive of ornamentations and other addi- 
tions yet to be made. We hope to give a complete 
description of this structure in a future issue. 


Monongahela River 
long and will con- 


span 


approach iron 


between, 


A part of the sewage of Denver is to be utilized 
for irrigation, if present plans are carried out. The 
Board of Public Works is now advertising for bids 
for the disposal of all the sewage from the new Del- 
gany St. sewer. The board desires to avoid pollution 
of the river and derive a revenue from the sewage at 
the same time. The work, apparently, will involve 
the construction of a conduit to the disposal area. 
Bids will be closed on Jan. 4. Mr. Arthur C. Harris 
is President, and Mr. E. P. Martin is Engineer of 
the board. 


A novel block signal system has been in use for 
two years on the Chicago, Milwaukee & St. Paul R. R. 
between Merrill Park and Elm Grove, and has shown 
such good results that it is to be put into use more 
extensively, according to press reports. The signal is 
the invention of Mr. U. J. Fry, Superintendent of 
Telegraph, of this road, and Mr. G. M. Basford, of 
Chicago, formerly its Signal Engineer. From the 
newspaper despatches it is apparently an auto-manual 
system, the train setting the signal at danger and 
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the operator being unable to release it 
slock 


until the train 
has passed onto the next 


give fuller details later. 


section. We hope to 


The mileage of new railway 
ted States during the year 
Lei 


“Railway Age."’ 


line built in the Uni 


ending Dec. 31, I8M4. was 
according 
This 
territories on 155 
additions to 


miles, to figures compiled by the 
built in 34 


lines. Fourteen 


railway has 


been 


and 


states Stutes 


show no their railway milea during 


the year. The smallest amount of new line, 2 miles 


was built in Oregon, and the largest amount, 19% 


miles, in Arizona. Other states which have 


structed a 
I}lineis, 147 
112 miles 


The new 


considerable amount of new 
miles; Pennsylvania, 120 miles 
Maine, 112 miles, and Mont 

construction consisted chiefly 
tensions and branches, the ay 
12.6 Adding 
mileage of railway already existing at 
of 1N4, we have as the tetal 


States 170.672 


being miles this 
mileage for 


niles 


A standard-gage railway for freight and 
traffic, to be operated by electricity, is to be built from 
Oshawa, Ont to the Grand Trunk Ry 
The road will be about 
each of the 
plans for the road 


julasenger 


and thence 


to a harbor on Lake Ontario 


seven miles in with 
factories in The 
filed and it is to be completed 
June 15. Mr. M. J. 


of Desoronto, Ont 


length branches to 


Oshawa have 
been and in running 
Butler, M. Am. See. ©. E 


is Chief Engineer 


order by 


accident of the week 
Dec. 24, on the 


The most serious railway Was 


a rear collision Pennsylvania R. R 


Altoona, Pa A wrecking train had been started 
out to clear up the wreck of a freight 
Creek 


hear 


train at Spruce 

Philadelphia ex 
expectedl to be late. The 
into the rear of the wrecking train 
caboose and killing one 
and injuring eight others 


and 
which the 


was sent ahead of the 


press operator 
express train ran 


snuishing the tool ear man 


Another serious railway accident occurred in Eng 
land De« 22, in 
killed) and injured. An 
on the London & Northwestern 
wreck of a derailed freight 
Which had run 
Chelford 


which 
nearly 2O 


about 15 persons were 


express train 
Ry. struck either the 
train or some freight cars 


from a siding onto the main track at 


Collisions in the tunnels of the Chicago cable rail 
way are becoming unpleasantly numerous, the 
having been in the Washington St. tunnel of the 
Chicago St. Ry., on Dee. 17 A Milwaukee Ave. train 
consisting of a grip car and three trail cars, all 
was ascending the grade out of the tunnel 
when the grip broke and the train ran back, although 
the conductors (who were as usual collecting fares in 
brakes, 


hastened 


latest 
West 


crowded, 


stead of standing by the 
rule noted last to apply the 
It struck a following Madison St. 
front car and forcing it sideways across the 
Nobody was injured. In the case of the 
of Dee. 11, in the tunnel, the 
jury has placed the responsibility upon the conductors 
for not being at their posts at the brakes, and 
upon the company for not providing proper protection 


according to the 
week) brakes 
train, derailing the 
track 
fatal aeci 
dent same 


coroner's 


alse 


A heavy rainfall at Atlanta, Ga., last summer is 
The storm occurred Aug 

17 and 18, and 4.70 ins. of rain fell between 4:55 p. m 
and 12:30 p. m., when it nearly ceased. At intervals 
it rained at the rate of 2% to 3 Ins. per hour. The 
water washed out sewers and street embankments and 
partially destroyed the earth 
water-works reservoir, 
in a which is 
wide and 2 ins. deep 


noted by a correspondent. 


embankment at the old 
while one woman was drowned 
usually a rivulet 
This rainfall 


stream about 3 ft 


was local only 
Oheap transportation was the 


subject of a lecture 


recently delivered before the engineering students of 
Union College by Mr. E. P. North, M. Am, Soc. C. E. In 
the course of this lecture the ton-mileage on all the 
railways of this country was shown to have increased 
from 39 to 90 thousand million tons between 1882 and 
1898; while the average rate per ton per mile fell 
from 1.236 cts. to 8.93 mills in the same period. On 
seven trunk lines leading from the Atlantic Coast 
Chicago, in the period 1865-93, the average fre 
rate per ton-mile was reduced from 2.9 ets. to 

cts, As it is probable that the average charge on 
all railways in 1865 was 4 cts. per ton-mile, the net 
saving applicable to increased production and 
sumption from this reduction must be about 
000,000 annually. 


con- 
$3,000, - 


Street railway motor cars operated by compressed 
air on a modification of the well-known Mekarski sys- 
tem, have been in service at Westfield, Mass., for sev- 
eral months, experiments having been made with a 
view to materially reducing the weight of the car 
without reducing its efficiency, and the desired re- 


promise to be 
eal experiment 
ims been iIncorp. 
ek of S20 .000 
Fritz, of Bethlehe 
il.; Addison G. Ra 
Dickeman, of West 


ivertibie 
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introduced 
ow being 
nd Vienna 
exgulir steam 


high speeds ma 


Phe board 
sey City, N 
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quality of the water 
ing of improper speci 
inard replied = te 
the water questior 
life of 


board for pumping water 


lute The xg 


it extreme high and low 
its worst, and clatimes 
should have been st 
fications for the pro 
is to exclude bids 


and were moreover 


jury recommended 

vent the pollution of 

so that the pres« Supp 
tem of 
keep the 


Falls at 


intercepting 
sewage 
Paterson, an 
the exposure of water to 
Some figures were giver 
the study 
Cc. C 


of the proposed inter« 


Vermeule, Consulting Engineer 


sey Geological Survey Mr. Verne 


these figures have been taken as 


him of the plan to « 


mitinue the 


water after excluding sewaus 


misconception, as the figures 


Survey merely as a matter of court Mr 
that 


would not be a pi 


belleves even with the sewage kept 


river it oper supply 
it take, owing to the 


The 


years as a 


thickly-populated «« 


sewers, he thinks, will be 


Hecessary 
sanitary protection to the pe 
along the river 


The board of 
reply that it 


without regard 


street and wate 


Savs was necessary to k 


running continually owing to the lack « 


the supply mains crossing the meadows 


its specifications for new sayin 


stipyply 
similar ones two or three bids had been receives 


viously for a supply fro tockaway 


that the re of 


River 


does not believe 


adjacent munt 


palities can be kept ont Passaic River 


among other reasons that it navigable streat 
A definite plan for the new 

Chief 

decided 


Panama Canal, says the 
Engineer, Mr. Tournele “is not 
upon for 18 The 
make a survey of the 
engineer, and 


which the 


likely to be 


months first thing to be 


done is to thorough 
this 
manner in 


River can 


Isthmus, 
much will 
flood 
be disposed of 

that 


will 


says depend 
waters of the 
The 


these 


upon the 
Chagres 
Paris despatch gocs 
on to say when 
M. Tournele visit the 


then preside over a 


surveys are completed 
and 


which 


Isthmus himself will 


commission in Paris will 
decide whether “the work shall be 
dened.”* suppose, the 


moters will continue to “bhoom’’ 


continued or aban 
Meanwhile, we French pro 
the canal and attempt 
to raise funds for what they evidently themselves now 
look upon as a desperate apparent 
necessity for “thorough surveys’ of a work upon 
which about $300,000,000 have already been expended 
is a sufficient commentary 
trative methods. 


enterprise. The 


upon previous adminis 
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AMERICAN TRACT SOCIETY'S 20-STORY 
OFFICE BULLDING, NEW YORK CITY. 
Chicago has led New York for some time in the 

construction of “skyscraper” office buildings. From 

present indications, however, this lead is not long to 
continue, as the recent office buildings erected and 
under construction in New York are of a_height 
which rivals Chicago's dizziest achievements in this 
line. There is now in process of erection, on the 
corner lot just south of the “Tribune” Building, an 
office building which will surpass in height Chicago's 
famous Masonic Temple, 
will overtop most of the hich 
far erected on 


and 


buildings thus 
Manhattan Island. 

The lot, which Is approx! 
mately LOO f square, Was 
covered a year ago by an old 


brick vuilding of four or five 
stories. During the past year 
this has been torn down atl 
removed; the entire lot has 


1 depth of 
the sidewalk 


excavate 1 to 


35 ft. below 


been 


Sane 


level, smd =opiles have been 


driven in this pit to a depth of 
10 to 25 ft. The steel work is 
going up and that 


now rmopidly 


for the first half-dozen stories 


is already in place. The com 
pleted building is to rise 20 
stories above the sidewalk 
level, with a basement and 
eclhar below, and three stories 
jn a tower rising above th 
main roof. From the Nassau 


St. curb level the height is 240 
ft. 5 ims. to the top of the main 
roof, 261 ft. to the top of tue 
cornice, 2U1L ft. co the 
the pitched roof of the 
apd S07 ft. to the top of the 
staff that 
The general treatment of the 
building by 


top oft 


tower 


from roof 


rising 


its designer is very 


good and the appearance is 
quite pleasing, more so than 
might have been expected 


When the great height and uni- 
form width are taken into con 


This 


ained by 


sidermtion, result has 


breaking up 
e bold belt Hnos 
and by a bold treatment of de 
The building, as 
appear when tinfshod 
in Mig 


Deere cat 


the surface by 


{ails 


it will 
» is shown 
1, which is reproduced 
from a dr 


iwiig for which we 


are indebted to our conbempor 
ding,” of New York. 

The buikling is of the steei 
skeloton 
like other bu lings of its 
ChASs, Hee thes 


Which are of 


vy “Bu 


type of coustruction, 


and, 


many detaiis 
hore inlerest to 
the engineer than to the 


tect, 


archi 
although architects ar. 
being led to look 
more into the matter of struc 


tural 


FIG. 1. 


hecessarily 


ironwork. The jron and 

steel work will amount to about 6,000,000 Ibs. and the 
total cost of the building will be in the 
of $1,000,000 
New 


blueprints and 


neighborhood 

The architeet is Mr. R. H. Robert- 
York, to whom we are indebted for 
The general contract 
was let to Mr. John Downey, of New York, and the 
Carnegie Steel Co., of Pittsburg, Pa., has the eon- 
tract for the ironwerk, which is manufactured at its 
Keystone Bridge Works department. The erection 
contract Was taken by the Atlas Iron Construction 
Co., of New York. Assistance was given by Mr 
W. W. Crehore, Assoe. M. Am, Soe. C. E., is 
making the calculations for the structure. 

The foundations are in a fine red sand, in which 
piles were driven to a depth of from 10 to 25 ft. 
Investigation of the material underlying the site 
showed that at about 36 ft. below the curb line 
there was a stratum of clay 7 or 8 ft. thick, below 
which was fine sand to a considerable depth, so that 


eon, of 


informetion 
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it was estimated that if the foundations were to be 
carried down to rock pneumatic caissons would have 
to be used and sunk to more than 100 ft. below the 
surface. It was, therefore, decided to use pile foun- 
dations, cutting the piles off at 36 ft. below the 
curb line, or a little below the tide level. The piles 
are of good sound American spruce, with the bark 
on, free from knots and wind shakes, straight, 20 to 
25 ft. long and 10 to 14 ins. diameter at the head. 


They are driven straight to a hard bearing 
by a 2,000-lb. ram falling 10 to 20 ft. There 





as ~~ ~ 


NEW BUILDING FOR THE AMERICAN TRACT SO- 
CIETY, NEW YORK CITY; 


R. H. Robertson, Architect. 


is less than 20 tons of live and dead load 
to each pile. The piles are spaced about 19 ins. 
ce. to ¢c., the heads are cut off at 36 ft. below the 
Nassau St. curb line, and 18 ins. of concrete is 
rammed around the heads, extending 18 ins. outside 
the line of piling all reund. This concrete is com- 
posed of 1 part Portland cement, 2 parts sand and 3 
parts of 2%4-in. broken stone. The vast iron shoes 
for the column rest on granite 
blocks on brick foundation piers, between which 
and the concrete are granite templates or base 
stones, 10 ins. thick, and guaranteed to stand a 
crushing toad of 5,000 Tbs. per sq. in. Each column 
and cantilever is bolted to the upper flanges of a 
cast iron base, with at least one %-in. bolt for every 
2 sq. ft. of bearing. 

Parts of each of the two back walls, where column 
foundations could not be provided, are carried on 
cantilevers, as shown in the general cross-section, 


bases 





eapping, 
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Fig. 2 and plan Fig. 3. There are 12 can 
tilevers in all, arranged in six pairs, three to each 
wall. Six of the basement columns are supported 
on these steel cantilever trusses, which are carried 
back far enough to be anchored by at least two of 
the cellar columns, the trusses being placed on either 
side of the anchorage columns and rigidly counected 
thereto. In this part of the work %-in. rivets are 
used, the value of each rivet for transferrng the 
full stress from one member to another being cour 
puted from an allowable bearing value of 15,000 Ibs. 
per sq. in. and a single shear of 9,000 Ibs. per sq. in. 
of rivet section. All the cantilevers are of the type 
shown in Fig. 4, cantilever A, but of slightly dif- 
ferent dimensions. The length ‘6 80 ft. 11% ins. 
over the top chord, and the depth is 12 ft. 5 ins. over 
the shoe, white the width of top chord is 21 ins. On 
top of each pair of cantilevers is a plate g-rder con- 
necting the ends and carrying the outer column, 
white triangular brackets secure the anchorage 
columns, having the base riveted to the cantilever 
and the vertical side riveted to the columns. ‘The 
weight varies from 20 to 30 tons for each pair of 
cantilever trusses, the heaviest being calculated to 
earry a load of 750 tons on a free end 7 ft. long. 

The columns are spaced 18 ft. 11 ins. ©. to ¢ 
parallel with Nassau St., and 17 ft. 9% ins. e. 
«., parallel with Spruce St. They are of box s« 
tion, built up of plates and angles, and are made in 
lengths two stories high, with plate connections, the 
bottom of each section resting on the flat plate form 
ing the top of the one below, aud secured by angie 
irons. These columns are said to be among the larges: 
made for structural work. Some of thom, ac 
column No. 36, rest on the cantilevers, while Fig. 4 
shows the bottom section of column No. 25, resting 
on the foundation. Column No. 36 is 24 ft. 4% ins 
long, 22x 1614 ins. section, over all, and column 
No. 25 is 25 ft. 4% ims. long and 28 x 18% us. ser 
tion. ‘These two columns (or rather the bottom se 
tions) are bui:t up as follows, all pieces being of U 
lengths given above: 


Column No. 25 (bottom section): 


2 cover plates 28x U-16 ins. 
2 cover plates stWS ct tesudecediivn Bx % -" 
BD WHT 6 iis eo deccciecivesassasevses, JEKT-16 “ 
2 web plates bast piam bean eu vagy bes.ct6 GOK i 
4 flange angles, 24.2 Ibs.......cccecees 6x6x% 


Column No, 36 (bottom section): 


4 cover plates one sccee ae ins 
ee eee erie seer Lee 14 x 0-16 

2 web plates «gS Weak G0 say ee 14 x % 

b MON, FS TB aso ons concnccccessces AXSX PIG 


Above the first floor the building is U-shaped in 
plan, the hollow part being a court about 16 ft. 9 ins. 
x54 ft., paraliel with Nassau St., and running 
from between columns 15 and 22 to the back wall, 
against the Morse Building adjoining. Between thi 
columus of the court walls, from the third story to 
the coping, will be lattice girders, 3 ft. 10 ins. deep. 
between the flanges of which will be built a brick 
wall 12 ins. thick. A similar arrangement will be 
followed in some other parts of the building. As the 
building has a good-sized base the heavy floor con 
nections, the lattice girders and the belt lines of box 
girders will be relied upon for windbracing. ‘Tem 
porary diagonal bracing is used to prevent defor- 
mation and give rigidity during erection. This con 
sists of rods in pairs with the inner ends connected 
by turnbuckles, and the outer ends bent at right an- 
gles, so as to press through plates temporarily 
bolted to the column flanges. 

The floor girders are composed generally of two 
15-in. I-beams, 6O to 41 Ibs. per ft., with east iron 
separators, % in. thick, the full height of the 
beams, and secured by “%-in bolts or rivets. The 
floor beams are 15-in. I-beams for the basement 
and ist, 2nd, and 3d floors, and 12-in. I-beams 
above. The beams are spaced 6 ft. 3% ins. or 6 ft. 
4 ins. apart, as a rule, and are not continuous, the 
girders being parallel with Nassau St., which is 
not at right angles to Spruce St. All beams are 
flush underneath. The floor tie-rods are % in. 
diameter, set 3 ins. above the bottom of the beams. 

Four lines of box girders are on the two street 
fronts. These occur at the 6th, 10th, 14th and 18:h 
floors, and carry independently the weight of the 
masonry above. At the 19th story a line of plate 
girders supports the inside overhanging of the front 
walls and carries the ends of the floor beams. ‘The 
main flat roof will have T-irons, 3 x 3% ins., weigh- 
ing 9.8 Ibs. per ft., placed over the beams and 
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girders and bolted to the beams. These will carry 
arched plates of galvanized iron or steel, the arches 
having a rise of 6 ins. and being fastened to the T- 
irons by clips or wire ties. There will be a smoke 
flue 5 ft. diameter, of %-in. plate for 100 ft., \4-in. 
for the next 100 ft. and 3-16-in. above, anchored at 
every second story by belt straps. In the roof of the 
tower will be two water tanks of \4-in. steel. 

All beams, connections, rods, girders, angles, tees 
and channels, built-up sections, columns, cantilevers 
and the smoke flue are of open-hearth mild steel of at 
least 60,000 Tbs. ultimate tensile strength. In 
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TRACT SOCIETY BUILDING, SHOWING 
CANTILEVER CARRYING REAR WALL. 





punching, the diameter of the punch is not to ex- 
ceed that of the rivets by more than 1-16in. ‘The 
pitch of rivets is not to exceed 6 ims. or 16 times 
the thinnest outside plate, nor to be less than 3 
times the diameter of the rivet. The rivets are gen- 
erally 5%, % and % in. diameter, machine-driven 
wherever practicable. The distance between edge 
of piece and center of rivet hole must not be less 
than 144 ins., except for bars less than 21% ins. wide, 
and when practicable must be not less than twice 
the diameter of rivet. The heads are to be not less 
than 0.6 times the diameter of the rivet. Surfaces 
which will be inaccessible must be given three coats 
of red lead paint and oil before assembling. ll 
structural work is to be given two coats of the same 
paint, and three coats on portions to be surrounded 
by masonry. 

The floors will be flat firebrick arches of “end 
construction,” 12 ins. deep, cambered % in., and of 
sufficient strength to carry a load of 10,000 Ibs. on a 


ENGINEERING NEWS. 





span of 6 ft. 4 ins. and 4 ft. long, with a load ap 
plied on a surface 1 x 4 ft. lengthwise of beams and 
in the center of the span. Over the arch will be a 
filing of concrete, composed of 1 part cement, 2 
parts sand and 4 parts dry cinders or clean mason’s 
rubbish (such as broken bricks, ete.) 
The floor lights will be strongly ribbed frames, to 
carry 200 Ibs. per sq. ft., with lights of hammered 
glass, 12 x 12 ins., and 1 in. thick. 

The columns will be fireproofed 
brickwork, and the 
Wrapped around every 


tiles, stone, 


with 4 ins. of 
with lathing 
member and plastere? with 


cantilevers wire 








- a 
2% 


Portland cement is not specified, the Bridge or Nor 
ton brands of Rosendale cement are to be 
For plastering, the best Thomaston lime is to be 
used, well slaked and The brickwork 
is to be of Haverstraw common hard-burned brick, 
close fitted and grouted with liquid cement. 

The contract for the erection of the steel skeleton 
was let to the Atlas Iron Construction Co., of New 
York, and by means of the efficient holsting arrange 
ment adopted, the work has been carried on very 
rapidly. At approximately the middle of the build 
ing is a square frame, composed of four masts, 37 ft. 


used. 


screened, 
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Half Plan of Framing, Fourth Floor, 


FIG. 3. PLAN OF FLOOR FRAMING, 


heavily-gaged mortar to a thickness of 1 in. The 
furring will consist of upright pieces of *4-in. angles, 
and horizontal pieces of *4-in. angles or *-in. rods, 
with serew clips at one end. 

The street fronts will be of granite to the fifth 
floor and brick and terra-cotta above. They are se‘f- 
supporting to the fifth floor, and above this are car- 
ried by box girders at each fourth floor. The side 
and rear walls will be of brick, self-supporting to the 
13th story and then carried by lattice girders. 
There will be six elevators, arranged in a curve 
fronting the Nassau St. entrance, and two of 
these will be express elevators. The rooms will be 
heated by direct radiation, from radiators placed 
under the windows, with sufficient capacity to heat 
to 70° F. in zero weather, with a pressure of not 
more than 5 lbs. per sq. in. 

The specifications require that the Portland cement 
used shall be of Stettin, Royal Crown, or Ooland 
brands, all of recent manufacture, and that,. where 


Half Plan of Framing at Basement 


SHOWING POSITION OF CANTILEVERS. 


c. to ¢., and 42 ft. high. At 22 ft. above the base 
and also at the top are horizonta) stiffeners con 
necting the masts, each two pine 
planks, 2 x 10 ins., placed side by side and spread by 


composed of 


separators, so as to be 16 ins. apart at the center. 
The ends of the planks are attached to straps, which 
encircle the masts. The lower part of each mast is 
composed of two 10-in, I-beams, 15 ft. long, con- 
nected by riveted plates, while the upper part of the 
mast is a pine stick, 10 x 10 ins., the foot of which is 
2 ft. below the top of the I-beams, well bolted 
between them and resting on a riveted bracket. 
About 2 ft. above the I-beams the stick is turned to 
a diameter of 9 ins. for a height of 1 ft., to secure 
a good support in the straps of the horizontal stif- 
feners. The bottom of the mast has a 5'4-in. shoe 
pin and the top has a pin of 3%in. extra heavy 
pipe, fitting into the iron framing of the corner of 
the top stiffeners, thus allowing the boom fall té 
pass through the top of the mast, and the hoisting 
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fall though the bottom, so as not to foul each 
other in turning. Each mast, therefore, revolves 
independently. The panels have diagonal brac- 
ing of 1\%-in. wire rope, having one end secured 
to a U-bolt and the other end to an iron loop. The 
tops of the masts are connected by horizontal diag- 
onal bracing of %-in. wire rope, secured in the same 
way, but below this there is no bracing across the 
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THE DISCHARGE OF THE NIAGARA 
RIVER. 

By Major E. H. Ruffner, Corps of Engineers, 
U. 8. A. 


The subject of the supply of water in the chain 
of lakes was taken up by the Survey of the North 
and Northwestern Lakes in 1867. Observations 
were made in that and the two succeeding years, 
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parties selected daily successive portions of the 
width of the river for gaging. These they occupied, 
measuring the velocity at each 5 ft, in depth at 
each anchorage, and then shifting a little further 
on to repeat the operation. The cross-section was 
sounded and sub-divided into portions of such width 
as seemed suitable for securing partial discharge 
results. 
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frame, thus leaving the entire space free and unob- 
structed. Each upper panel is divided by a vertical 
pine stick, 4x4 ins. There are four outer booms, 
each hinged at the foot of a mast, and one inner 
boom for handling material within the space en- 
closed by the derrick frame. Wach of the outer 
booms can swing around on two sides of the frame, 
and three of them are 45 ft. long, while the fourth 
is 52 ft. long. All the booms are 10x 12-in. pine 
sticks, each designed for a hoisting capacity of 9 
tons, in order to handle the large and heavy sections. 
The total weight of the derrick is about 16 tons. 

In the court, at the level of the seventh floor, are 
two double-drum hoisting engines, to which are led 
the hoisting ropes and the ropes for swinging the 
booms vertically, the horizontal or side-way swing- 
ing of the booms being effected by men hauling on 
leaders or guide lines attached to the boom heads. 
One of the engines is of 50 HP., with specially 
large drums for large coils of rope, and the other 
isof 30 HP. Each has two drums and two spools, 
all worked independently by means of clutches. 
Each engine is supplied with steam by a vertical 
boiler. This derrick handles the material for two 
floors before being raised. As there are no struts 
below the middle of the masts, these two stories 
are set complete, after which the lower diagonal 
guys are cast off, the derrick hoisted with its 
booms on, the guys replaced, and setting of the 
ironwork resumed for the next stories. The struct- 
ure was at first raised bodily by means of tackle 
from two upright masts, placed at the middle of 
opposite sides of the frame, but latterly four breast 
derricks worked by hand have been used, placed 
at the corners of the frame, thus facilitating the 
work and causing less racking. The raising occu- 
pies about half a day. 

There is also a large derrick fitted on each of the 
street fronts of the building, with the vertical post 
resting on the floor below the upper completed 
floor, and these are used for handling stone for the 
masonry walls. Small hand breast derricks are also 
used for handling light material on the floors. 


The number of daily trips made on omnibuses and 
tramways of all kinds per head of population, per an- 
num, says the “Journal des Transports,” of Vienna, 
reaches a maximum in New York, with 267. In other 
large cities, the order stands as follows: Berlin, 140; 
London, 116; Hamburg, 90; Paris, 84; Budapest, 59, 
und Vienna, 46. 
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and reports were made in three successive years. 
These reports may not be at hand for inquirers, and 
since the Chicago Drainage Canal makes the ques- 
tion of the discharge of the Niagara River a very 
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Fig. 5. Details of Column No. 25, Bottom 
Section. 


pertinent one at the present, it may not be unwel- 
come to summarize data to some extent. 

Parties were placed on the lake outlets in succes- 
sion, with orders to operate as foluws: using in 
the first season the double float, and in the second 
a meter devised by the Assistant in charge. The 
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We shall not attempt to follow the series further 
than on the St. Clair and on the Niagara River. 
Observations on the St. Clair River began June 
20, 1867, and continued until July 19. During that 
interval there were 20 working days, on each 
of which one or more of the divisions (10 in all) 
were gaged. On two days 6 of these divisions were 
taken; on four days, 5; on six days, 4; on three 
days, 3; on three days, 2; and on two only 1 di- 
vision was measured. On 11 days only was the 
half of the cross-section gaged. On two separate 
occasions one-half of the river was gaged on one 
day and the remainder on the next. On July 1 
and 2 the sum of the observed partial discharges 
was 237,391 cu. ft. per second (hereafter designated 
as c. f. s.); the Cleveland gage then indicating + .66 
above mean lake level, and on July 8 and 9 the ob 
served total discharge was 234,601 ¢. f..s.; the gage 
being possibly a trifle higher. These results are 
believed by the writer to be accurate. If the 
various partial gagings be examined, it can be seen 
that 17,851 ¢. f. s., the least, to 158,322 ec. f. s., 
the greatest, are the limits of individual day’s gag- 
ings. Taking the mean for each division from the 
table, it is found that the separate observations for 
the middle divisions range 30, 12, 16, 8, 16, and 
20%. The inshore divisions range more widely from 
the mean. The sum of the means of all of the par- 
tial discharges for each division is given as 233,726 
c. f. s. The Cleveland gage indicated that the 
stage of water gradually lowered from +.85 at the 
beginning of the observations to +. 60 at the close, 
above M_ L. L. (mean lake level.) 

All of these observations are dependent for their 
value on a strict reading of various gages situated 
on the different lakes, and on the knowledge of the 
elevation of these gages above mean high tide, 
and with reference to certain stages of the waters 
of the lakes themselves. Before 1875 gage read- 
ings were referred to a “Plane of Reference,” 
which plane was about the elevation of what was 
known as the “High Water of 1838.” The zero of 
the Cleveland gage was 2.94 ft. above this plane 
of reference, and hence its readings were depres- 
sions below that plane, or below the high water of 
1838. Later on the Lake Survey determined the 
elevation of the lake levels above mean high tide at 
New York, and also selected a plane as “Mean Lake 
Level;” a mean of the levels of each lake between 
1860 and 1875. These planes are now used for ref- 
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erence in harbor work, and M. L. L. means the 
plane for each lake that was thus selected. These 
elevations are: 


Feet. 

Elevation of the zero of the Cleveland gage.... 578.14 
Elevation of high water of 1838; the plane of — 

reference Of 1867 .........-+-eeeeees> cebawas 575.20 
Elevation of mean surface of Lake Erie; “Mean __ 

DO ME g cc cces ts nnaccctegedocsouseecere 572.86 | 

Elevation of high water of 1838; Lake Ontario. 249.18 

Elevation of zero of the gage at Charlotte...... 248.70 


Elevation of mean surface 
‘Mean Lake Level’’ F 


The tables in the earlier reports give gage records 
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Fig.6. Derrick Used in Erection of Building. 


as “Bi-five day means.” These read from the Ist 
to the 10th: then from the 6th to the 15th of each 
month, and so on throughout the month. It is to 
be noted that by the adopted method all close rela- 
tionship between the gage readings, and the de- 
termination of discharges is abandoned: only gen- 
eral averages are sought for. 
Observations on the Niagara River. 

Those for 1867 began Aug. 20 and ended Sept. 25 
There were 23 working days. The river was divided 
into 11 divisions, and on one day 8 of these divisions 
were gaged. On two occasions 6, and on two other, 
5 divisions were gaged. These were the only days 
when the half of the river, or any near approach 
to the half, was gaged. Four divisions were cov- 
ered on 5 occasions; three on 6; two on 5; and one 
on 2 days. On no single day, nor on no two days, 
was the whole river covered. On Sept. 4, 6 di 
visions were gaged, and as 2 had been taken the 
previous day, and the remaining small fraction was 
measured on the 5th, the whole series gave a three 
days’ determination of the entire discharge, 251,352 
ec. f. s., the Cleveland gage then reading about .15 
ft. above M. L. L. Sept. 11-15 gave the whole 
river, except divisions 1 and 2, both small, which, 
if taken from the records of Sept. 2 and 7, give for 
the whole river 248,349 c. f. s., the Cleveland gage 
then being about — .06 M. L. L. 

The various partial discharges, caleulated for 
each division, differ among themselves as follows. 
Taking the mean for each division as given in the 
table, the single observations vary from this mean 
in each division, beginning at the first, 10, 26, 34, 
18, 10, 26, 8, 16, 26, 22, and 48%. The least range 
then, in any one division, between the highest and 
lowest measured discharge, is 8% in value of the 
mean for that division. The sum of all of the 
means of the partial discharges for each division 
is given as 242,494 c. f. s. This ignores entirely 
the question of gage reading, and this is of im- 
portance, since the mean of the Cleveland gage 
readings dropped from +.29 M. L. L. at the be- 
ginning to —.03 at the close, a fall of 32-100 ft., 
equivalent to certainly not less than 5,000 c. f. s. 

It is of interest to note that the same report 
gives a calculated discharge of the Niagara at 
Black Rock from observations taken in 1841 as 
269,277 c. f. s. These were made by the use of 
floats in six divisions only. Corrected by Bytel- 


That of Niagara River, July 17 to Sept. 
17 


That of Niagara River for the whole 
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wein’s formula, and reduced to the stage of water 
of 1867, the Assistant in charge determined that 
these old measurements showed a discharge of 
245,797 c. f. s., thus differing only some 2,000 
ce. f. s. from his own. Extensive calculations were 
made of areas, rainfall, and evaporation, to de- 
duce some relation with the discharges, but no sat 
isfactory results were secured, and the subject was 
postponed for more information. 

In 1867 the Assistant in charge began to have 
doubts as to the correctness of the results obtained 
by means of floats. He, therefore, in 1868, pro 
ceeded to make a comparison of these and various 
ureters. A large part of his report for that year 
is taken up with his observations and deductions. 
Having selected an instrument and determined its 
co-efficients on the St. Clair River and on a canal 
at Ogdensburg and in still water, the meter was 
compared with floats, and was subsequently used 
instead of floats in later work. The record of the 
various tests and comparisons is full, and too bulky 
to summarize. Mean observed velocities at differ 
ent depths throughout the various divisions in the 
different rivers are given. From 
charges were calculated. 


these the, dis 


216,435 ¢. f. s 


That of St. Clair River is reported as.. 
™ * Niagara River, June 10 to July 


17, 1868, is reported as... 304,307 


season, including both partial sums... 275,529 

It is important to notice at this point that the 
same instruments, methods, and observers deduce 
for the same season the discharge of the St. Law 
rence, June 15 to Sept. 14, as 271,673 c. f. s. 

Naturally this discovery of a greater inflow of 
water into Lake Ontario than the St. Lawrence 
was taking out required some explanation; this is 
attempted, and later the foliowing important table 
is given from observations already taken and cal 
culated. 


Discharge of Certain Rivers as Measured in 1867 and 


1868—Discharge in Cubie Feet per Second. 
Stations. INt7. 1868. 
Mie, Marte BIVG. ..cccccccssess a ee 
i CO ME cc as <ovasesaaneneesnctes 231,040 216,435 
Niagara River (June 10 to July 17).... 304,307 
- Rakes 


240,192 258/586 
3235435 272/075 


* (July 17 to Sept. 
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St. Lawrence 
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FIG. 7. DETAILS OF 


These figures differ from those given in the re 
port for 1868. 

The observations taken by floats were “corrected” 
to bring them nearer the results gotten from me- 
ters. But there was one feature that could not be 
“corrected.” The fact that the obser-ations were 
never taken across the whole river; in fact, rarely 
taken over even a fairly representative portion of 
the river, clouds all generalizations as to the whole 
river. This is notably the case as to th» Ningara: 
and when results got by calculating the discharge 
from small fractions were collated, the incongrui- 
ties became so apparent that some explanation had 
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to be given. Discussions of hydraulic formulas and 


forms of sub-surface velocity curves were of 
minor importance te the main problem of the dis- 
charge. Relying on having solved the relationship 
of one part to the whole, the entire cross-section 
was sacrificed for a part; the mean velocity for the 
sub-surface curve, Page after page is given up to 
discussions of these minor points to the neglect of 


the major. Table after table is given of these, and 

















of “pulsations.” All of this would have been of 
much interest did we know exactly what the dis 
charge was; failing this, they are only tiresome. 
The report says: 
fhe change in the velocity and discharge at Ni 
augara for the season is, however, very marked, and 
there are daily changes, which do not appear to be 
due to the wind at the place of observation. e . 
lt will be noticed that the wind at Buffalo appears to 
have more effect upon the discharge than that re 
corded at the place of observation, and that the de 
crease in the discharge follows the fall of the Buffalo 
xauge 
From the table (p. 579) showing daily discharge, 
gage, ete., we can extract readings of the Buffalo 
gage, and arrange results according to these. 
Luttale Buffalo 
wie Discharae ware Discharge. 
2.01 245,116 ~ iv 235, LVS 
2 2tio STS VTS 
OS 24722 . 8,781 
(4 200,476 2 271,554 
Ot 232 28 253,723 
Os 258,723 2u 252,152 
ov 244.830 ZOU, S15 
254,056 31 2 
NW S44 3 r, 
13 300,147 ot e 
36 2 
Most certainly a table that shows discharges 


from 208,781 to 300,147 when the gage varies only 
from 2.19 to 2.13, or from 232,152 to 265,378, the 
gage changing only .28, would not be accepted as 
good evidence of relationship between gage and dis 
charge; but when one gage is 2.02, discharge 265, 
378, and the gage reading of 2.34 also has 264,912, 
the nail is clinched. The bald is that, while 
individual are not 
questioned, the computation that extends this set, 
or number, to the whole river 


fact 


the observations over divisions 


Is not possible of be 


lief. General Abbott pointed this fact out clearly 
in 1870, but there are certain persons to-day who 
wish to overstate the amount of discharge of the 
Niagara River, and garble these observations for a 
basis. 
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It can be of no interest now 
meters, or formulas, and corrections. We seek only 
observations, faithfully made and reported. Let 
us now pass on to the year 1869, reported im 1870. 
There was no difference made in methods of ob- 
servation or of The report is largely 
concerned with detecting the errors of floats, and 
with preparing “correc 
on the supposed proved fact that veloctties obtamed 
by the use of floats were too great. Ten pages of 
text and of tables are used riving comparisons of* 
meters, differences of these velocities, sub-surface 
velocities, and other preparatory matter leading up 


to discuss floats, or 


reduction 


ions” 


for past observations, 
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final caleulation of discharges. For the St 
River, in 186S, a table was finally shown, 
giving the for each 5 ft. in depth in each 
division, the amounting to 17,111 ¢« f. 8. 
(This amount for 1867 had been given as 233,726, 
and for 1868, 216,435.) For the 


discharge 
sum 


first calculation, as 


St. Clair, in 1860, the total discharge is given as 
200,842 ¢. f. 8. The largest of these four deter 
minations is some ISY larger than the least. 


The discharge for the Niagara River in 1869 is 
given as 214,805; the figures for 1S67 were 242,404 
c, f. s.; those for 1868 as 304,307, first part of sea 
and 258,586 for The largest 
is some 42 greater The next 
largest is some .20 least. All 
and give a mean 
gardless of changes 


On, the remainder, 

than the least, 
larger than the 
ignore entirely changes of gage, 
for the season of observations re 
of the water surface The general relation of stage 
of water in the two lakes in the three years is 
xiven thus: In 1867 Lake Ontario was at a 
nearly, and Lake Erie was below the 
In 1868 Lake Ontario fell 14% f 
Krie remained at nearly 
Lake Ontario rose nearly 
about 0.3 ft. The det 
eame Varknees, ent owing to the 
method of calculating the entire discharge from 
measurements on one, or only a few, divisions, It 
can eusily be shown by extracts from both the St. 
Clair and the Niagara River records, that no rela 
tionship exists between the caleulated discharges 
and the gages, 


maxi 
mean 
t., and Lake 
the same level, In 1860 
1 ft., and Lake Erie rose 
alled observations show the 


irely erroneots 


mum, 
stage, 


but such extracts might be tiresome. 
A few shall The St. Clair gives the 
reported discharge, 178,681 for the gage 0.04; and 
the greatest, 258,085 for the reading 0.96; also the 
discharges, 191,539 and 224,438, for the same gage 


suflice least 


0.05, ete. Of course we know that there are dif. 
ferent discharges for the same gage, but there is a 
limit On the Niagara the results are very wild 
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THE NEW UNION 
Two the local and the Buffalo, 
for certain results is as follows: 
Buffalo gage Discharge 


gages are quoted, 
and the discharge, 
Local gage, 









1.24 1.64 L867 
1.10 i.4 215,264 
1.18 1,76 21: 1007 
1.27 1.79 346 
1.27 2.00 
1.20 2 On 
Slopes, sub-surface velocities, and pateerclagion 
tables are many and complete, and with the im- 


mense volume of mattetrat hand it is a lasting pity 
that the in charge could not appreciate 
that theories were not the objects of his search, but 
facts; and that the few lacking observations viti 
ated the entire value of work. The erratic 
character of the Niagara, which he seemed in part 
did not provide against, should 
continuous cross-river observations, 
some of the vertical curve 
measurements entirely 
across the stream, so frequently as to detect the 
eccentricities of velocity, and their locations: for 
clearly it is shown that the centers of the various 
divisions did not preserve their relative 
to velocity. 


Assistant 


his 


to recognize, yet 
have called for 
omitting, if 
but 


necessary, 


elements, carrying his 


values as 
This swinging of the maximum and 
mean velocity threads across the stream has pre- 
vented too precise generalizations as to the several 


sections of the cross-section, and the proportion of 
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each partial discharge to that of the whole stream 
Measurement of the Niagara River Discharge, 18V1 
and 1892, 

This record, published in Kngineering News on 
March 8, 1893, and in the report of the Chief of 
Engineers, U. S. A., for 1893, p, 4564, presents a 
very different aspect, Observations were made on 
30 working days. On day velocity 
served at 0.6 depth at S different stations: 
deys LS stations were occupied; and on 
16 stations. Velocities in 


one was ob 
on eight 
the re 


mainder, verticals were 


often taken at from 8 to 15 stations; once at 16 
stations. The whole record is platted in plain 
sight, without any corrections for anything. The 


various vertical curves show their local differences: 


the velocity and discharge curves show the due 
relation between gage and discharge, and such 
differences as are due to storms or winds, From 


this record we can 


reading of almost 


take the discharge for a gage 
3 ft. below mean lake level, and 
for all readings up to mean lake. These are 164, 
GOO to 232,000 in round numbers. Omitting the 
lowest reading, which was exceptional, the gage 
than a foot less than the next highest, 
we have the lowest discharge, 191,822 ¢. f. 
the highest, a range of almost exactly 25 

through the rise on the gage of 1.85 ft, nearly 2,600 
c.f, s. for each tenth rise on the gage; 0.4 ft. rise to 
10,000 ¢, f. s., in round numbers. Close analysis 
shows that this is unequally distributed, the change 
being more rapid for those readings near the zero, 
the M. L.. 1... an anomaly that troubles a good many 
people that wish to say “so much the worse for the 


being, more 
s., and 
230,677; 


facts.” This anomaly is stated in the report, and 
caution is drawn against extending the equation 
that these results show, to secure results beyond 


the limits; the equation covers only a limited reach, 
but as heretofore absolutely no relation between 


gige and discharge was detected, one can 


TORONTO, CANADA; 


Architects, 


patiepce await further observations at higher gage 
readings. to determine the superior portion of a 
curve, Which just now seems to be the main reason 
why advocates of the harmlessness of the Chicago 
Drainage Canal wish to diseredit the results of the 
1891 and 1892. The deduction 
drawn from these measurements is clearly stated 
in the report: “Near mean lake level the discharge 
increment is about 21,000 ¢. f. s., for a change of 1 
ft. on the Buffalo gage, or in level of Lake 
Erie.” The half of that—the amount proposed to 
be drawn off by the drainage camal—would, at that 
lower the lake level somewhat more than 
wbout 0.7 ft., as shown by the curve. 


observations of 


stage, 


ly, ft., 


BUILDING AND LOAN ASSOCIATIONS IN 
THE UNITED STATES. 

While England, France, and some other foreign 
countries have institutions somewhat akin to the 
building and loan associations of the United States, 
they have nowhere grown to such vast proportions 
as in our country, and comparatively few, even in 
the United States, realize what these proportions 
really are in the aggregate. As part of the ninth 
annual report of the Commissioner of Labor, Mr. 
Carroll D. Wright, a volume of 719 closely-printed 
pages, is devoted to the investigation of this sub- 


with 


Strickland & Symons; 
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ject, and some 
teresting. 

The first organization of the kind of which there 
is any recofd was the Oxford Provident Building 
Association, started at Frankford, a suburb of 
Philadelphia, on Jan, 3, 1831, But it was not until 
1840 that the real advantages of such an associa 
tion of interests began to be recognized, and the 
decade intervening between 1840 and 1850 must 
be regarded as the period of permanent inception 
and organization under fixed and well-digested 
rules of working. 

Without attempting to go into any details of the 
growth of institutions of this kind in the United 
States, it is sufficient to give the general summary 
of existing organizations of this character as given 
by Commissioner Wright. In his report) returns 
5, SOS local and 240 national associa 


abstract of its contents will be in- 


are made for 


tions, OS38 in all. These are well distributed over 
the several states and territories of the United 
States, but the following stand out prominently in 
the list: Pennsylvania has a total of 1,079; Ohio 
hus 721: Illinois, 609; Indiana, 445; New York, 
418: Missouri, 366; New Jersey, 288; Maryland, 
~40; Kentucky, 148; California, 133, and Massa 


chusetts, 115. These eleven states contain 3,562 











Engineer, Edmund Wragge. 


out of all the other 
and. territories having each less than 100, 

The total number of shareholders, almost equally 
divided between male and female, is given at 1,745, 
725. The total dues and profits amount to $450, 
667,504, with the total profits set down as $80,664, 
116. The average size of the individual loans ob 
tained from associations reporting is $1,120, and 
314,755 homes have been acquired through these 
associations. As an evidence of the safe and 
economical conduct of this enormous capital, han- 
dled by the people themselves with little or no ad- 
vertising and a minimum of administrative ex- 
at the end of the last fiscal year only 35 
associations out of 5,598 showed a net loss, and 
the aggregate of that loss was only $23,332. 


the 5,508 associations, states 


pense, 


For the benefit of some of our readers it may be 
well to explain the simple basis upon which this 
vast business is conducted. A building association 
is a private corporation, regulated by State laws, 
designed for the accumulation by the members of 
money periodically paid into the treasury, and then 
loaned from time to time to the members, upen 
real estate security, for the purpose of building 
homes. At stated and short intervals the money 
paid in in dues and otherwise avewulated is sold 
at auction to the highest bidder upon memLers, 
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and the purchaser must pay interest on the |i 
and also a premium on this interest, as a preference 
in securing loans over other members. These pur 
chasers continue their fixed periodical payments in 
addition, and these borrowers payments, non-bor 
rower’s payments, fines for failure to pay fixed 
installments, for forfeiture of interest for continued 
failure to pay, fees for transfer of stock 
trance fees constitute a common fond in the treas 
ury of the association. When all the installment 
payments, combined with the 
above, aggregate the face vaiae of all the shares 
in the association, shese assets, after the payment 
of expenses and losses, are divided pro rata among 
the members of the This. in 
effect, cancels the borrower's debt, and gives the 
non-borrower the amount of the stock held by hin 
at face value. 

Every member of a building and loan association 
must thus be a stockholder, and he usually pays 
$1 entrance fee when he takes his membership 
and buys a share of stock. He then continues to 
pay a like sum monthly, until the aggregate paid, 
augmented by the profits of sales to borrowers and 
from other sources, amounts to the maturing value 
of his stock, usually $200. He is then entitled to 
the full maturity value of the share, and surrenders 
it on payment. These shares are usually issued 
in series, with the period for subscription to any 
series usually extending over three to six months, 
though this period differs. Prior to their maturity. 
shares have two values: one the holding, or actual 
value at any particular time; and the other a with 
drawal value, fixed by regulations of the associa 
tion and representing the amount which the organi 
zation is willing to pay to a shareholder who de 
sires to sever his connection with the association 
before the maturity of a series. 

Before a member can borrow, say, $1,000, he must 
first secure a lot upon which to build, and he must 
hold five shares in the association with a maturing 
value of $200 each. These five shares, when ma 
tured, would equal the sum he wishes to borrow 
At the next meeting night the funds accumulated 
are put up at public auction, and the would-be bor 
rower who bids the highest premium above the 
regular rate of interest charged obtains the loan. 
To cancel his debt, he pays monthly or semi-monthly 
his regular dues until, as before explained, these 
dues, plus profits through compounded interest, 
mature his shares at $200 each. 

As compared with other methods of borrowing 
money, from savings banks or private lenders, it 
may be said that investment in such an associa 
tion is as absolutely safe as it can be. The monthly 
dues and profits, the active capital, are sold as 
fast as they accumulate; they are loaned upon real 
estate or the stock of the association itself; there 
is little opportunity for embezzlement or for shrink 
age in value of securities, and the expenses of ad 
ministration are a minimum. That this vast capi 
tal should be so safely handled by men not trained 
as bankers offers a study in finance not equalled 
by any other institution. 


and en 


profits arising as 


association. legal 


THE NEW UNION STATION AT TORONTO, 


CANADA. 
The union station at Toronto, Ont., has been 
enlarged during the present year by the addi 


dition of a new trainshed parallel with the old 
one, and a handsome new station building is to 
be erected. The old station had offices on each 
side of the trainshed. The new station, which 
is being constructed by the Grand Trunk Ry. Co. 
for the joint use of that railway and the Canadian 
Pacific Ry., will have two large trainsheds, one for 
eastbound and the other for westbound trains, with 
three tracks through each shed. The platforms 
will have an average length of about 1,000 ft., and 
will be paved with asphalt, while the parts extend- 
ing beyond the trainsheds will have umbrella roofs. 
For the accompanying cut and particulars we are in 
debted to the “Canadian Architect and Builder.” 
The approach to the station from the city will be 
by means of an entrance from Front St., the level 
of which is sufficiently high above the rails to en- 
able passengers to pass from the street over the 
tracks to any platform, by means of bridges. The 
main entrance on Front St. opens into an entrance 
hall, 50 ft. square and 35 ft. high, on one side of 
which are the ticket offices, and upon the opposite 
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side the baggage counter. This hall is finished in 
red sandstone, imported from Scotland, and pressed 
brick, the floor being laid in marbk An 
from this hall leads to a 
square and 45 ft. high. 
and the 
same material, highly 
be finished in 
brick, and 
all sides. 


arcade 
roum, SO ft 
The floor will be of marble, 
10 ft. will be of the 
that it 
and 


Waiting 
walls to a height of 
polished; above will 
carved red sandstone 


lighted 


pressed 


from upper story windows on 
There will be a colored glass dome in the 
center of the Waiting lavatories 
and women’s retiring rooms open from this room on 
the east, and a 


the west side. 


ceiling. rooms, 
and 
At the south end of this waiting room 
that 
wait 


restaurant smoking room on 
bridge, 26 ft. 
when required it will 


is a closed wide, fitted up so 


serve as an overtlow 
ing room. This bridge crosses both trainsheds and 
from it access to the platfornis is obtained by stair 
ways, 

The exterior of the which the 


building, of prin 
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Civil Service of the City of Brooklyn 
Examination for Assistant Civil Engineers, Dee. 14 
sth Scheme of Marking. Perfect, 100 Testime 
nhials, 15; required minitmam, 70° or 10%. Evpertence, 
as stated by candidate, 15; required minimum, 70 or 
Lith Technical and practical knowledge (written, 50; 
oral, 20), 70; required minimum, 70 or 40 Required 


tiinimum generally, 70 


Notice. Fullness and detail in these answers are 
required by the Commission 

1 What is your age What is your present occu 
pation, and how long have you followed it? 


, 


2 What education, if any, have you received, which 


would specially fit you to discharge the duties of as 
sistant civil engineer 

% «ip Are you now in employment? [f so, state 
where (giving street and number), and with whom, in 


what business, and how long vou have held the pus 
tion. If not now in employment, state when and with 
Whom you were last employed cgivir street wl non 
ber how lon vor held the preosl tient nl iy ver 


Stearman Stree? 


onl 
fa 

hg 

ad 


Be 


TREE T 






PLAN OF NEW STATION AT TORONTO, ONT., CANADA, 


cipal front is on Front St., is of Credit Valley 
brownstone from Carroll & Vick’s quarries, and red 
brick. The upper floors of this building will ac 
commodate the general offices of both railways. 

Mr. Edmund Wragge as Chief Engineer, and 
representing the Grand Trunk and Canadian Pa 
cific railways, had the general supervision of the en 
tire work. Messrs. Strickland & Symons, of ‘To 
ronto, are the architects. 


OIL SERVICE EXAMINATION 
FOR ENGINEERS. 

We publish below, through the courtesy of the 
Civil Service Commission of the State of New 
York and the Civil Service Commission of Brook 
lyn, Mr. Wm. P. Campbell, Secretary, the examina 
tion papers used at the recent examinations of can 
didates for positions in the State Engineer's depart 
ment of New York and in the Brooklyn City Bn- 
gineer’s office. 

We doubt not that these papers will interest our 
younger readers, at least, as showing what kind of 
gauntlet a man must run who takes such an ex 
amination. It would not be difficult to criticise 
these questions in some respects; but it should be 
said for the Brooklyn papers, that the written ex 
amination in which these questions are used counts 
only 50 out of the 100 points, as shown by the 
scheme of marking below given, an oral examina 
tion covering 20 points more, and the remaining 30 
points heing distributed, one-half to the candidates’ 
testimonials, and one-half to his past experience. 
We print the papers without further comment, in 
full, as follows: 


PAPERS 


left such employment? (b) Have you filed with the 
Civil Service Commission a voucher from your last 
employer? If you have not filed such voucher, state 
why not. 

1. (a) Besides your present or last employer, give 


the name and precise place of business of every former 
employer of yours, what position you held with him, 
what kind of work you did there, and why you left 
his employ? (b) If you have been in business on your 
own account. give also the like details of that business 

5. Have you ever been in the employ of the city of 


Brooklyn? If so, when and for how long, where and 
what capacity? 
(No. 1) 
1. What is meant by the acceleration of gravity, and 


what 
” 


is it, in figures’? 
Through what distance does an ordinary 
fall in the first, second and third seconds; and 
is its velocity at the end of each second, tn feet? 
4. Do these distances hold good at all points on the 
earth's surface? If not, where are they the least o1 
most? 
1. What is the 
which the flow of 


body 
what 


fundamental law or equation upon 
water in pipes, conduits, stréamsa, 
etc., is based, and what modifications in it are neces 
sary when it is applied to particular cases? (if an 
swered by equations, explain the symbols.) 

5. Given two reservoirs, 500 ft. and 2,000 ft. square, 
and filled with water 20 ft. deep, the banks being 25 
ft. high, how much heavier or thicker should the wall 
or bank be in one case than In the other, and why? 

6. If, in running a line in an open level country, you 
find it passes through a house near to the bank of the 
stream which the line would cross, how would you 
pass the obstacle, triangulate through {it and across 
the stream, get the distance and continue the line, if 
you had no notebooks or tables, but only your survey 
ing Instruments? 

7. How would you proceed if your line ran East, the 
stream N. W. and 8S. E., and you had to do all your 
triangulation on the North side of your line? 

8. What is the ordinary velocity of sound per ser 
ond, and does the velocity vary with the temperature 
or not? If se, how? 

9 What is the boiling point of water at sea level. 
and how does it change as you rise above the sea? 
What change for 5,000 ft. rise? 

10. What is the average rainfall In the vicinity of 
New York city, and how much of it may usually be 
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expected to flow down the streams? Answer in Inches 
of rainfall. If not familiar with this locality, an- 
swer concerning the locality in which you have been 
through most of 1804. 

11. Describe method of ascertaining the horse-power 
of a running stream, and give an illustration and ex- 
ample, faclvding a sketch of a weir in a stream. How 
much of the theoretical horse-power can be obtained 
iv practice, and delivered to a line shaft in a mill? 

12. Show by means of diagrams the sines, cosines, 
tangents, co-tangents, versed sines and co-versed sines 
of one angle of about 40°, and of one of about 150°. 

13. Deseribe method of muking and laying Concrete, 
stating what tests of cement should be made, low to 
select or secure good sand and stone, size of latter, 
the proportions of each with Rosendale or Vortland 
cement, and the manipulation of materials—so as to 
secure good results. What is meant by “voids,” in en- 
gineering practice? 

14. Suppose a double track, standard gage railway, 
which now runs through a street, is to be lowered 25 
ft., and made to run through a tunnel under the street, 
the surface of which then will be given up to ordi- 
nary street traffic: The entrance to the tunnel will 
be faced with stone and have wing walis at an angle 
with the track, the arch being rather flat. Sketch 
roughly the elevation of a suitable entrance, making 
it to scale of % in. to 1 ft., and designate the different 
kinds of masonry, names of different parts, and kind 
of material which should be used 

15. The above tunnel after passing the entrance will 
have side walls with vertical face and a brick arch. 
Sketch this section, and describe the parts from foun- 
dation to street surface, making sketch on scale of 
i, in. to the ft. (Sketch need only show as much of the 
coustruction as can be put in a space 6 ins, wide, It 
ean be broken off on one side of center line.) 

16. What is meant by the terms “separate system’ 
and “combined system'’ in sewers’ 

17. What is a catch basin, and what is its use and 
locality? Sketch one. Describe construction, 


is. What is a manhole, and what is its use? Sketch 
ene, Describe construction 

19, What is a flush tank, and its use? 

“0. Sketch an oval sewer; Le, egg-shaped, and 
give radii of all ares in terms of greatest horizontal 
width 

(No, 2.) 

21. What is the reason for the use of an oval sewer? 

oe 


22. What is meant by hydraulic mean radius? 
23. What is proper maximum velocity of current 


through sewers? 





24. What is the minimum slope allowable for 6-in., 
-in., 12-in. and 24-In. sewers, and the least allowable 
in any sewer? 

25. For what rainfall per hour, reaching fhe sew- 
ers, should a sewer be designed for an area of 20 
acres? Also, for 500 acres? 

26. Having a rainfall of 2 ins. per hour in a well- 


poses compactly-built city, what size circular sewer, 
waving a fall of 2 ft. in 100, would be necessary to 
carry off the water from an area of 20 acres, assum- 
ing that all the rainfall reaches the sewer? Show cal- 
culation or describe it. If you would use tables, such 
as you would expect to have in your office, state just 
what the tables are, where they would be found, and 
how you would use them. 

27. Would the sewer run full, or only partly full? 

28. Hf left with you to decide, would you make this 
sewer a pipe sewer or an oval brick sewer? 

20. Describe order of work in a street where you 
wish to lay a pipe sewer and be sure that each pipe 
is on exact grade. 


30. What are the different kinds of road or street 
surfaces in use in American cities, and in what order 
of merit would you arrange them? Begin with com- 
mon dirt road, 

31. What are “curb” stones and “bridging’’ in 
street work? Of what material should they be, and of 
what dimensions? ‘To what extent should they be 


dressed 7 

32. Describe the steps of construction of a first-class 
pavement and street, to take the place of a common 
dirt road. 

33. Sketch the finished work. Suppose roadway to 
be 40 ft. wide, and two sidewalks each 10 ft. wide. 
Note various measurements. 

$4. How is the best granite 
structed and what would such 
cost now per square yard? 


block pavement con- 
work as you describe 


35. How tis the best asphalt pavement constructed? 
36. Where are the principal asphalt deposits found? 
What is the difference between “land asphalt’ and 


“lake asplralt’’ from Trinidad, chemically? 

37. Is an asphalt pavement injured by water stand 
ing upon it, and if so, how does it deteriorate? 

38. ‘To what tests would you subject a brick to de- 
termine whether or not it was suitable for use in 
street pavements? 

39. Describe the construction of a first-class brick 
pavement, giving sketch and dimensions of brick, and 
of the different parts of the pavement from curb to 
eurb, 

4), What are the advantages and disadvantages of 
different kinds of pavements? 

41. What are current prices of pavements in the vi- 
cinity of New York? 

42. What is a maximum safe load, in pounds per 
square foot, to place upon good dry sand or good earth, 
in constructing foundations? 

48. Sketch a timber crib suitable for a bridge pier, 
and describe it. 

44. Sketch a 

45>. Sketch a 

46. Sketch a 
bers. 

i7. Explain the terms “positive’’ and “negative” 
in electricity, and state what is meant when a water 
main is said to be ‘tnegative’” to a rail in a track 
above it 

iS. To prevent or reduce electrolysis of water pipes. 
should the pipes be positive or negative to the rail. 
and why? 

9% What is meant by 
to pumping engines? 

50. If a metal has a breaking 
ibs. per sq. in. in tension, how 
pipe (inside diameter) be, to safely conduct water 
from a reservoir which has a water surface 200 ft 
above the point of delivery? Show the calculation 


York, 


pneumatic caisson, for bridge pier 
cofferdam, for bridge pier. 


Howe truss, and name different mem 


the term “duty,” as applied 


strength of 100,000 


thick should a 12-in. 
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Examination for Chainman., 
1. What is the length of a surveyor's chain? 
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2. How many feet are there in a quarter of a chain? 

3. Add 5%, 3% and 7%. 

4. Divide 5,280 by 66. 

5. Make a sketch showing the points of the compass. 

6. Find the number of cubic feet capacity of a box 
whose inner dimensions are length 16 ins., breadth 
16 ins., and depth 13.5 ins. 

7. If a tape line is divided into feet and tenths; 
how many tenths will there be in 15% ft.? 

8, What will 42,642 bricks cost at $6.50 per 1,000? 

%. Deseribe the process of measuring distances with 
a tape line or chain, on hilly ground. 

iv. What are grade stakes and how are they driven? 


Examination for Rodmen.—In this and the examina- 
tions for Leveler and Assistant Engineer below, the 
work of computation must be shown. (Books of tables 
are furnished by the Board for the use of the candi- 
dates and no other books are to be used.) 

1. Divide % by 4-16. 

2. Multiply 0.3642 by 0.0072. 

3. Extract the square root of 0.00000. 

4. Reduce 325° 46’ 23’’ to seconds. 

5. Find eleven times the sum of 23° 00’ less 10” and 
o° 0214’ less 57’’. 

6. Having the area of a circle, how would you find 
its diameter? 

7. Having one diameter and the area of an ellipse. 
how would you find the other diameter? 

s%. Find the values of x and y from the equations: 

x* + y? = 25 
x+y =7 

9%. What is the length in rods of the side of a square 
which contains 59% acres? 

10. If the grade of a railroad is 73 ft. in a mile, how 
much is it in each 100 ft.? 

11. A distance of 5.280 ft. bas been measured on an 
even incline of 3 to 100, what is the correct horizontal 
distance? 

12. A tank measures 7 ft. 9 ins. long by 6 ft. 4 ins. 
wide by 8 ft. 4 ins. deep. If water flows into this 
tank at the rate of one gallon in 3 seconds, how long a 
time will it take to fill the tank, and what will be the 
entire pressure on the bottom of the tank? 

13. An earth embankment measures, in embank 
ment, 1,698 cu. yds., the material shrinks in embank- 
ment 6%. How much would it have measured in the 
original bank from which it was taken? 

14. A barn is 40 ft. wide. The pitch of the roof is 
45°; find the length of the rafters. 





15. Give the 6 ee weights of 1 gallon water, 
1 cu. ft. water, 1 cu. ft. cast iron, 1 cu. ft. granite, 1 
eu. ft. brick. 


16. Taking a kilogram to be equivalent to 2.2 Ibs., 
find the number of grains in 1 oz. 

17. A gravel bed has a surface of 6 acres and an 
average depth of 6 ft. How many miles of road can be 
covered with this gravel to a width of 11 ft. and a 
depth of 6 ins.? 

18. Express a speed of 10 miles an hour in centi- 
meters per second, 

19. In the Phoenix Iron Co.’s pocketbook it_ is 
stated that the specitic gravity of cast iron is 7.2, 
what does this mean? 


Examination for Leveler.— 


1. Give a form of level note book showing cuts ne- 
cessary to lay a pipe having a slope of 0.88 to 100, the 
cut at station zero being 10 ft.; assume 6 stations 25 
ft. apart, the = rising from station zero. 


2. A grade o -270 is how much per 100? How 
much per mile? 
3. An ellipse has axes of 12 ft. and 6 ft. What is 


the radius of a circle having an area equal to that of 
the eclipse? 

4. Explain various practical methods of finding. 
graphically, or otherwise, the area of a figure with 
irregular curved lines as boundaries. 

5. What effect will be produced on the derived 
heights ef a series of bench marks, where a New York 
rod has been used having .002 ft. worn off the lower 
end? 

6. Oonstruct a right-angled triangle being given 
the hypotenuse = 6 ins. and the tangent of one of the 
angles = 0.5. 

7. In making a survey the angles A, B of a triangle 
A B C were found to be 10° 12’ and 46° 36’ and the 
side B C 500 ft. Compute the other sides. 

8. Make an estimate of the cost of a cubic yard of 
concrete, in which the cemént costs 78 cts. per barrel, 
the sand costs $1 per cu. yd., the broken stone costs 
$1.35 per cu. yd., the water 10 cts. per 1,000 gallons 
and 3¢ of a day’s labor is required at $1.50 per day. 
Use quantities which you think should constitute the 
proper proportions of the different materials. 

9 Draw a plan and elevation of a cylinder with a 
circular base. 

10. A bridge 20 ft. long weighs 5 tons. A wagon 
weighing 1 ton is 6 ft. from one end of the bridge. 
Find the total loads carried by the abutments, stating 
the amount carried by each. 

11. Express a discharge of 1 cu. ft. per second in 
gallons per minute. 

12. Compute by finding the latitudes and departures, 
the area of a field from the following notes: 


Distance in 


Stations. Bearing. Ohains, 
1 N 52° E. 1.28 
3 S 29° 45’ EB 8.18 
3 8 31° 45° W 15.36 
4 NG? Wi 14.48 
Examination for Assistant Engineer.— 


1. The following sections have been taken at dis 
tances of 50 ft. apart, showing deepening of a canal 
in rock work: 

Lae , 289 coe ae 8 oe 

Section .....-. » e 

ee 6. ae ee 

Using the prismoidal formula, compute the amount 

due the contractor, at $2.25 per cu. yd. 

A 2. The distance AB being 
——>8 known, and the angles A C B, 
le BCD, CDA and ADB being 

| rs measured, how would you proceed 

*< to obtain the distance CD, by 
\ wr ] computation? 
ea ea 3. Find the number of revolu- 
: tions per minute of a driving pul- 
ley 3.5 ft. in diameter to transmit 6 HP., the differ- 
ence in the pulls on the taut and slack sides of the 
belt being 150 Ibs. 

4. Find the position of the center of gravity of a 
semi-circle. 

Make a drawing, in plan and elevation, of a cyl- 


inder with a circular base and show how you would 
find the true dimensions of a section made by a plane 
cutting the axis at an angle of 45°. 

6. Find the horse-power of an engine that will dis- 
charge 10,000,000 gallons of water per day from a 
depth of 40 ft. and with a velocity of 2 ft. per second. 

8 8 8 7. A foot bridge of span 
24 ft., length of vertical posts 
3 ft., carries a load of 100 Ibs. 
er sq. ft. Find the stresses 
n the several members, show- 
ing which are in compression and which in tension. 

8 Find the moment of inertia of a square plate 
about an edge. Also the radius of gyration. 

9. Find the greatest allowable depth of water in a 
circular tank 20 ft. in diameter if the pressure on the 
metal plates of which the tank is built is not to ex- 
ceed 1 ton per sq. in. 
an al do you estimate in pounds per square inch 

e yater pressure corresp ive “x 
eine te grees ponding to a given head ex- 

11. A creek is carried under a canal. thro 2e 
flat-bottomed semi-circular culverts, re eee 
of 10 ft. each. Owing to a deepening of the canal of 
one foot it becomes necessary to carry the creek 
through two rectangular culverts of equal width and 
each 4 ft. high. What should be the width of each 
rectangular culvert in order to have the same aggre 
gate carrying capacity as with the three semi-circu- 
lar culverts, the grade remaining the same? 

12. A culvert having a slope of 1 in 100 must. take 
the drainage from 1,000 acres. How many cubic, feet 
per second must be carried by the culvert, using the 
formula Q = cy ‘4/s A’, where 

Q = cubic feet per second reaching culvert. 

¢ = proportion of rainfall reaching culvert 

yY = rainfall per hour. 4 

8 - average slope of watershed in > . 

horizontal distance). ists etalsaeaadian 

A=acres of watershed = 

(Give values to c, y 
judgment of what 


1,000 in this instance? 
and s according to your 
they should be.) 


PERSONALS. 


Mr. Charles H. Nicolet has been appointed City En- 
xineer of La Salle, Il. 


Mr. John M. Felton, who was an engineer on the lo- 
cation and construction of the Pittsburg, Fort Wayne 
& Chicago R. R., died recently at Valparaiso, Ind., at 
the age of 60, 


Mr. J. E. Gilmore, Assistant Supervisor of the Phila 
delphia, Wilmington & Baltimore R. R. between Havre 
de Grace and Baltimore, has been appointed Superin 
<r of Signals, with headquarters at Philadelphia, 

a. 

Mr. H. H. Carter, M. Am. Soc. C. E., of Boston. 
resigned his position as Superintendent of Streets on 
Dec. 8, and will devote his attention to practice as a 


consulting engineer. His office is at 95 Milk 


St., 
Boston. 


Mr. W. F. Bradley, Superintendent of Motive Power 
end Cars of the Toledo, Ann Arbor & North Mi thigau 
Ry., has been appointed Superintendent of Transporta- 
tion, vice Mr. Charles Stein, resigned. His headquar- 
ters are at Owosso, Mich. 


Mr. J. N. Chester, Jun. Am. Soc. C. E., formerly 
engineer in charge of improvements to the water- 
works of New Rochelle, N. Y., has opened a branch 
office at 64 South Penn St., Indianapolis, for the firm 
of Henry R. Worthington. 


Mr. John B. Mitchell, Superintendent of Bridges and 
Buildiags of the Cleveland, Cincinnati, Chicago & St. 
Louis Ry., died of typhoid fever at Lafayette, Ind., 
recently, at the age of 63. He held a similar position 
on the Wabash R. R. for several years. 


Mr. R. T. Morrow has been appointed Assistant En 
xineer of the Elmira & Canandaigua Division af the 
Pennsylvania R. R., vice Mr. B. H. Nicholas, pro 
moted. Mr. George B. Beale has been appointed As- 
sistant Engineer of the Middle Division, vice M: 
Morrow. 


Mr. Richard Newell, Jr., Chief Engineer of the Mid- 
land Terminal Ry., of Colorado, was shot and killed 
Dee. 20 at Cripple Creek, Colo., in a dispute over a 
right of way case. He was a nephew of the late Johu 
Newell, President of the Lake Shore & Michigan 
Southern Ry. 


Mr. Jacob M. Clark, M. Am. Soc. C, E., of Eliza 
beth, N. J., Engineer of the Law and Land Depart- 
ments of the Central R. R. of New Jersey, was run over 
by a locomotive and killed at Centreville, N. J., Dec. 
21. He was born at Morgan, Vt., about 70 years ago. 
graduated at the University of Vermont, and was an 
engineer on the Lake Champlain & Canada, Vermont 
Central and other Eastern roads in their early days. 

Mr. Phineas Ball, a prominent hydraulic engineer 
of Worcester, Mass., died Dec. 19. He was born at 
Boylston in 1824, was educated at the neighhoring 
town of Berlin, and afterward studied surveying with 
the late Gardner Smith, of Woonsocket, R. I. He 
went to Worcester in 1847, and from 1849 to 1860 was 
associated with Elbridge Boyden, the architect, under 
the firm name of Boyden & Ball. After 1860 Mr. Ball 
devoted most of his time to the establishment of 
water-works and systems of sewerage 4a various New 
England cities and towns. He was the engineer of 
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the state board of health and harbor commission in 
the abatement of the Miller's River nuisance in Somer- 
ville and Cambridge. He also built the Springfield 
water-works. He was Water Commissioner of Worces- 
ter from 1863 to 1867, City Engineer from 1867 to 
1872 and mayor in 1865. He was for many years pres- 
ident of the Union Water Meter Co. of Worcester. 


NEW PUBLICATIONS. 


IMPROVEMENTS IN THE 
VT.—Reports of W. 8. 





iT STREET 
OLTY OF BURLINGTON, 
Bacot, M. Am. Soc. C. E., and the Advisory Board, 
1894. Paper; 8vo; pp. 77. Address W. J. Van Pat- 
ten, Mayor, Burlington, Vt. 

The main points of Mr. Bacot’s report have been 


fully abstracted in issues of Dec. 6 and Dee. 20. 


SEWAGE DISPOSAL; A Discussion of the Prevailing 
Theories and Practices Relating to the Subject. 


PERMANEN 


ty Wynkoop Kiersted, M. Afh. Soc. C. E., New 
York: John Wiley & Sons. 1l2mo; pp. xiv., 182; 


$1.25. 

This book presents in brief compass the principal 
methods now in use for the final disposal of sewage, 
with the author’s opinions In relation thereto. The 
principal thing to note in connection with the book is 
the somewhat radical opinions expressed regarding the 
disposal of sewage into water, or “Disposal by Dilu- 
tion,’ as one of the chapters is entitled. Relying 
upon sand filtration of water as a means of wholly 
removing all harmful matter pertaining to sewage, the 
author believes that the restrictions upon discharging 
sewage into streams or other bodies of water used for 
city supplies should be applied only in extreme cases. 
Instead of purifying sewage he would purify the water 
receiving it just before use. This method, he urges, 
would remove impurities from other sources as well as 
from city sewers. In Germany no surface water can 
be supplied to a city without previous filtration and 
it would be well if this filtration were in force as re- 
gards many of our American cities. If it were in force 
here, however, it would still be an open question how 
near to a water-works intake sewage might be dis- 
charged, either with or without purification. 

Passing from the author's part in the book to that of 
the publisher, too severe criticism can hardly be passed 
upon the awkward size of the printed page, the text 
being nearly square, 34 by a scant 4% ins., including 
the page heading, while the paper measures 5 x 7% 
ins, Had the page been made four lines longer, the 
proportions would have been greatly improved, but 
the book would then have had some 30 pages less, 
which seems to be the only possible excuse for making 
such a bad looking page. 

The book is printed in a type so large that it looks 
like a child’s primer, and by this means (in connection 
with the paring down of the page) a book of 182 pages, 
which sells for $1.25, is made up from an amount of 
matter which cou'd be easily reprinted in about a 
dozen pages of Eng!neer'ng News. 

STATISTICS OF RAILWAYS IN THE UNITED 
STATES.—Sixth Annual Report, for the year end- 
ing June 30, 1898. Prepared by Henry ©. Adams, 
Statistician to the Interstate Commerce C-minis- 


sion. Published by the Commission, Secretary. FE. 
A. Moseley, Weshington, D. C. 8vo. Cloth, pp. 620. 


This report was fully reviewed from advance sheets in 
our issue of Sept. 6. A cireular accompanying the re- 
port states that it is distributed nearer the date to 
which it applies than any previous complete statistical 
report issued by the Commission, but that it seems 
proper to inake some explanation regarding the time 
consumed in its preparation and issue. The raliways 
ure allowed 2144 months after the close of the fiscal 
year, ending June 3), as a necessary and reasonab.e 
time in which to close their accounts and prepare and 
file reports. Many roads do not file them until froin 
six to ten months after that date. This remissness in 
reportirg causes serious delay, as several mouths are 
required, after the reports are filed, for the verifica- 
tion and adjustment necessary to get the data Into con- 
dition for the compilation of accurate and reliabie 
statistics. An amendment to the Act requiring the 
filing of reports within the time prescribed by the Com- 
mission, and providing a penalty for non-compliance !s 
now before Congress. 

PROCEEDINGS OF THE AMERICAN FORESTRY 
ASSOCIATION. “a 2. Published by the Asso- 


ciation. Secy., N. H. Egleston, Washington, D. C. 
Paper; Svo; pp. 48; 25 ets. 


This is the second part of the report noted in our 
issue of Dec. 20, and contains the following papers: 
“The Relation of Forests to Climate and Health,” 
Cleveland Abbe; “Relation of Forest Cover to Water 
Flow,” M. C. Read; “Forestry Matters in New York," 
W. F. Fox, Superintendent of State Forests; ‘The 
Forestry Problem in Pennsylvania,’’ J. T. Rothrock, 
State Forestry Commission; ‘Forest Conditions in the 
Northwestern Lumber States,’’ C. H. Putnam; “forest 
Conditions and Needs in the Southwestern Terrt- 
tories,” Edward F. Hobart; “Forest Conditions on the 
Plains and Prairies of Canada,"’ Wm. Saunders. 
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TRADE PUBLICATIONS. 
FIREPROOF FLOORS. ee wiepeesing Co., 
Trenton, N. J. Paper; 8vo; pp. 

This company controls the oh system of 
flooring. Cables composed of two galvanized wires are 
placed at distances apart according to the loads, with 
the ends passed around the beams and the middle 
given a uniform deflection by a bar resting across them 
at the middle of the span. Forms or centers are then 
placed and a composition, made principally of plaster 
of Paris and wood chips, poured on. This solidifies in 
a few minutes and the floor is at once ready fer use. 
The composition extends down the sides of the beams. 
The ceiling may be made in a similar way, level with 
the lower flanges of the beams, thus leaving an air 
space between floor and ceiling. Tests of this floor- 
ing were noted in our issue of Oct. 25. 

ANAMOSA STONE. F. 8S. Brown & C»., contractors, 
Chicago, Il. 8vo; pp. 8; illustrated. 

The stone is obtained from quarries at Stone City, 
Ia., and has been largely used for bridge piers and 
abutments. Some views of the quarries and work on 
which the stone has been used are shown, and testi- 
monials given. The crushing strength is 5,917 Ibs. per 
sq. in., and the weight dry 140 to 150 Ibs. 


SOCIETY PROCEEDINGS. 


IOWA CIVIL ENGINEERS’ AND SURVEYORS’ 
SOCIETY.—The seventh annual meeting will be held 
in the rooms of the Board of Trade, at Dubuque, Ia., 
commencing at 2 p. m. Jan. 16, 1895. Practising en- 
gineers and surveyors are invited to attend. 

Seth Dean, Secy., Glenwood, Ia. 

ENGINEERS’ CLUB OF ST. LOUIS. The annual 
meeting was held Dec. 19, and the ballot for officers 
for 1895 resulted as follows: President, 8S. Bent Rus- 
sell; Vice-President, J. A. Ockerson; Secretary, Will- 
iam H. Bryan; Treasurer, Thomas B. McMath; Diree- 
tors, B. L. Crosby and Wm. Bouton; Members of the 
Board of Managers of the Association of Engineering 
Societies, J. B. Johnson and W. E. Barns. The re- 
tiring president, Mr. Crosby, read an address on the 
St. Louis extension of the St. Louis, Keokuk & North- 
western R. R. William H. Bryan, Secy. 


ENGINEERING ASSOCIATION OF THE SOUTH. 
—At the regular meeting at Nashville, Tenn., on Dec. 
13, Capt. W. C. Smith read a paper on “The New 
State Prison,” giving a complete description of what 
is designed to be one of the best arranged and 
equipped prisons in the country. The secretary was 
ordered to send out letter ballots in regard to this 
association becoming a member of the Association of 
Engineering Societies. These ballots are to be can- 
vassed by the Board of Directors in time to notify 
that association before Jan. 1. 

Herman D. 


AMERICAN RAILWAY MASTER 
ASSOCIATION.—Circulars have been 
committees appointed to consider the 
jects: 

Riveted Joints: describing only the latest and pres- 
ent practice, methods of punching and reaming, de- 
tails of physical tests of joints, ete. Replies to be 
sent not later than Feb. 15 to Mr. A. E. Mitchell, Su- 
perintendent of Motive Power, N. Y., L. E. & W. R. R., 
21 Cortlandt St., New York city. 

Best Material for Boiler Tubes: quality of material 
used; would a tube of fair quality combined with a 
safe end of good quality be sufficient for practical 
purposes? methods of fastening ends, effects of water. 
Replies to be sent not later than Jan. 15 to Mr. T. A. 
Lawes, Mechanical Engineer, C., C., C. & St. L. Ry., 
Indianapolis, Ind. 

Causes of Bulging of Firebox Sheets: whether caused 
by accumulation of mud on scale, by insufficient water 
space or by bad water; whether the spacing of stay- 
bolts or the fact that the fire side of sheet is hotter 
than the water side has any effect; means for pre- 
venting bulging; how to take care of boilers where bad 
water is used. Replies to be sent to Mr. P. Leeds, 
Superintendent of Machinery, Louisville & Nashville 
R. R., Louisville, Ky. 

Gages for Sheet Metal, Tubes and Wire: this com- 
mittee was appointed to submit at the next meeting 
a method of ordering sheet metal, tubing and wire 
by the decimal system, for use by the Association; 
information is asked as to the gages now in use, 
whether a micrometer or solid notched gage is pre- 
ferred, and whether the decimal values (given in an- 
other column) would be sufficient. With this is an 
article by Mr. Oberlin Smith, of which we print an 
abstract elsewhere. Answers to be sent before Jan. 
15 to Mr. Geo. R. Henderson, Norfolk & Western R. R., 
Roanoke, Va. 

SOUTHERN AND SOUTHWESTERN RAILWAY 
CLUB.—The regular quarterly meeting was held at 
Atlanta. Ga., Nov. %. The committee on ‘“Hand- 
holds and Safety Appliances for the Protection of 


Ruhm, Secy. 
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Trainmen" reported that a large percentage of freight 
ears in the South and Southwest are without hand- 
holds, the railway managers apparently regarding the 
fourth section of the Safety Appliance act as uncon- 
stitutional or believing that the enforcement would 
be extended beyond July 1, 1895. Attention was also 
called to the fact that the standards of the Master 
Car Builders’ Association are not yet sufficiently ob- 
served. The committee on “Best Agents and Best Ap 
pliances for Removing and Preventing Scale in Loco 
motive Boilers’ reported that various boiler com 
pounds, scale resolvent and petroleum had been tried 
in boilers using water with 11.412 grains of solids per 
gallon, but with very poor 
found to prevent the scale from 
and plates, but there must be a device, such as that 
of the Detroit Lubricator Co., for introducing the oil 
or compound at regular intervals. Mr. Sanderson, tn 
discussion, said that no compound could be expected 
to give equally satisfactory with all kinds of 
water, and the proper treatment is at the 
water station. Washing out is perhaps the 
method, and he stated that some boiler explosions had 
been caused by the injudicious use of oils in the boil- 
ers. The report of the committee on “Best 
Draft Sheets for Economy in Fuel” 
that further investigation be made, and of this report 
we shall give an abstract later. The report of the 
committee on “Counterbalancing of Driving Wheels’’ 
we shall give in abstract in connection with papers 
on the same subject presented at the meeting of the 
American Society of Mechanical Engineers in De- 
cember. 

The report of the secretary showed a membership 
of 174. The receipts were $1,008, and expenditures 
$883, leaving a balance of $215 for the year, or $912 
cash in the treasury, including former balance. Offi- 
cers were elected as follows: President, F. H. Ma 
gee; Vice-Presidents, R. P. C. Sanderson and W. H. 
iy Chereiet at tines bo Steinbrenner; Secretary, S. 

The next meeting will be held at Atlanta, Ga., Jan. 
17, at which the following subjects will be discussed 
“The cause of uneven wear of driving wheel tires,’ 

‘The most economical method of obtaining and apply- 
ing compressed air for general use in railway shops,"’ 
“Counterbalanec.ng of driving wheels,"’ “Draft sheets’’ 
and “Which is the most economical tonnage spring, 
the elliptic, half-elliptic or coil, considering the first 


cost and the duration of efliciency of each, ; 
é al s 
effect on the rolling stock and track?’ a 
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PHIL ADE LVHIA,. 
‘Yellowstoue Park,’’ by F. E. 
Secy., W. H. Wahl 
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ecy., W. H. Bryan, Turner Block. 
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ry unter cDonald Secy., F c 
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Cc anarnae SOCIETY OF CIVIL ENGINEERS. 
an. 3. Secy., C. H. McLeod, 112 Mansfield 8 . 
WESTERN SUCIETY OF ENGINEERS. >? Montreal 
oan. 2. Secy., Thomas Appleton, Lakeside Bldg., Chic ago 
TECHNICAL SOCIETY OF THE PACIFIC COAST. 
> . Secy., O. Von Geldern, 719 Market St., San Fran- 
cisco, 


ei ae OF PHILADELPHIA. 
an. 5. See Rondineila, 1122 Girard St. 
CIVIL ENGINEBIGs’ SOCIETY OF ST. PAUL. 
Jan. 7. Secy., L. Annan, City Engineer's Office 
CIVIL ENGINEERS" CLUB OF CLEVELAND. 
Jan Secy., F. C. Osborn, 721 Hickox building. 
NORTHWESTERN SOCIETY OF ENGINEERS. 


~~ 8. Secy., D. W. McNorris, Burke Building, Seattle, 
NORTH W ESTERN RAILWAY CLUB. 
Secy., W. D. Crosman, Ryan Hotel, St. Paul. 


DENVER SOCIETY OF CIVIL ENGINEERS 
Jan. 8. Secy., F. Ed. King, 36 Jacobson Block. 
NEW ENGLAND RAILRUOA 5 CLUB. 
Jan. ¥. Secy., F. M. Curtis, P. O. Box, 1576, Boston, 


Mass. 
ENGINEERS & ARCHITECTS’ CLUB OF LOUISVILLE. 
Jan. 10. Secy., G. W. Shaw, Norton Building 
ENGINEERING ASSOCIATION OF THE Soe TH. 
Jan. 10. Secy., D. Ruhm, Nashville, Tenn. 
NORTHWESTERN TRACK AND BRIDGE ASSOC IATION. 
Jan. 11. Secy., D. W. Meeker, St. Paul, Minn. 
MONTANA sociery OF CIVIL ENGINEERS. 
Jan. 12. O. Foss, Helena, Mont. 
pNGINEERS ‘cht B OF INDIANAPOLIS. 
Jan. 12. Cc. C. Brown. 
WISCONSIN POLYTECHNIC SOCIETY. 
Secy. . G. Mason, 144 &th St., 
‘GINBERS" LOB ‘OF KANSAS CITY. 
Te 14. Secy., F. W. Tuttle, Baird Building. 
CENTRAL RAILWAY CLUB. 


Milwaukee. 


Jan. 13. Secy., S. W. Spear, East Buffalo Iron Works, 
Buffalo, N. Y. 

MICHIGAN ENGINEERING SOCIETY. 

Jan. 15, 16, 17. Annual convention at Lansing, Mich 


Secy., F. Hodgman, Climax, Mich. 
COLUMBIAN ae ae SOCIETY. 
Jan. 15. Secy.. Hart, Wasbington, D. C. 
a RAILWAY “CLUB. 
15. W. D. Crosman, Rookery Building. 
asSOclATION OF ENGINEERS OF VIRGINIA. 


Jan. Secy., J. H. Pilcher, Roanoke, Va. 
iowa. CIVIL ENGINEERS’ AND SURVEYORS’ SOCIETY 
Jan. 16. Annual Meeting at Dubuque. Secy., Seth Dean, 
Glenwood, Ia. 
NEW YORK RAILROAD CLUB. 
Jan. 17. Secy., John A. Hill, Temple Court, N. Y. City. 


ENGINEERS’ SOCIETY OF WESTERN PENNSYLVANIA. 
Jan.- 4%. Becy-. D. Carhart, Carnegie Library Building, 


Alleghen 
ENGINEERS” CLUB a” SSROTEN ATE 
Jan. 172 J. Wilson, 24 W. 4tb St. 


SOUTHERN AND sovTHWESTERN RAILWAY CLUR 
Jan. 17. Atienta. Ga.. Charpiot, Macon, Ga. 
FNGINEERS’ CLUB OF Mr MINNEAPOS AS. ‘ 


Jan. 21. oer E. N Easota Bloc 
RNOSTON. SOCIETY oF. CIvit ENGINEPRS 
Jan. 23, Secy., 8S. E. Tinkbam, 36 Bromfield St. p 
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The actual discharge of the Niagara River has a 
very important bearing upon the proposed diversion 
of lake water by the Chicago Drainage Canal, es- 
pecially when the proposed reduction of lake level 
is taken im connection with the efforts now being 
made by the Government to secure a minimum of 
18 ft. draft for lake commerce. The amount of this 
discharge has been a subject of more or less con- 
troversy for some time, and the methods used and 
the results obtained by the Government engineers in 
gaging the river, in 1891-92, have been considerably 
criticised. On another page of this issue is printed 
a paper by the engineer in direct charge of that 
work, Maj. E. H. Ruffner, Corps of Engineers, 
U. S. A., in which that officer gives a history of the 
gagings of the Great Lakes’ discharge since 1867, 
and of the methods employed by the various in- 
vestigators. He leaves the reader to deduce his own 
opinions as to the superior accuracy of the methods 
employed by him in 1891-92, when these are com- 
pared with the data previously used in calculating 
the volume of discharge; but the impurtant point to 
be made note of is that, according to Major Ruff- 
ner’s observations, the flow through the Chicago 
Drainage Canal, when it is completed some three 
years hence, will lower the lake level about 0.7 ft. 
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A correspondent asks us why Engineering News 
uses the form “center,” “gage,” etec., according to 
the spelling given in the “Century Dictionary,” 
but still adheres to the form “cantilever,” instead 
of “cantaliver,” as recommended by that eminent 
authority. Our only answer is that both forms are 
permitted by the “Century Dictionary,” and we 
prefer that used by us as being more euphonious 
and as least upsetting long-established and well- 
nigh universal usage. The compilers of the “Dic- 
tionary” admit that the origin of the word is un- 
certain, though the earliest forms used were ‘“‘can- 
taliver,” in Bailey, 1733, and “cantiliver,” in John- 
son, 1755. The probable original, says the “Cen- 
tury,” was “quanta libra,” of what weight or bal- 
ance, and it therefore suggests the retention of the 
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earliest form of English spelling as being nearest to 
this original. We simply take advantage of the 
latitude permitted by what is certainly the best 
modern authority in such matters, just as we pre- 
fer “center” and “gage” as being better English 
in form than the somewhat awkward foreign equiv- 
alents still commonly used, and both admitted by 
the “Century Dictionary,” though pot preferred by 
it, 


The proposed replacement by a cantilever struct- 
ure of the famous Niagara suspension bridge, built 
by the late John A. Roebling in 1855, will remove 
«a landmark in the history of railway bridge con- 
struction in this country. While not the longest 
suspended span of its day, for the Fribourg bridge 
built in 1834 had a span of 880 ft. as compared 
with the 821 ft. of Mr. Roebling’s bridge, it was 
the first suspension bridge designed to sustain with- 
out undue deflection the heavy strains brought upon 
such structures by the moving load of railway 
trains, The Tribourg bridge deflected nearly 40 
ins. under a fairly concentrated load of men and 
artillery amounting to about 75 tons, while the 
passage of an ordinary 80-ton train, of forty years 
ago, caused a deflection of only 5 ins. in the Niagara 
bridge, and of this it was calculated that about 
50% was due to the elongation of the cables. It 
should be remembered that when Mr. Roebling 
designed this bridge, engineers knew very little of 
the true functions of wire used in cables, and less 
about the theory of stiffening trusses as an adjunct 
to cables in suspension bridge construction. To 
Mr. Roebling belongs all the credit for teaching 
engineers how to use wire in this form in a rail- 
way bridge; and that his connections were faulty 
in the light of modern practice, and that his stif- 
fening truss was no such truss at all, does not de- 
tract from his boldness as an engineer and the 
services he performed in developing the manufac- 
ture of wire in this country. The Niagara bridge 
is to be replaced, not so much on account of the 
inherent defects in design as because of the vastly 
increased load to which it is subjected by heavy 
modern railway trains. 

—_—— °° “> — 

Few engineers will doubt that for the span here 
required, the later cantilever type of bridge, which 
is to replace it, is the cheaper, stiffer, and better 
structure; but spans approaching or surpassing 
3,000 ft. are now among the things demanded of 
engineers for special locations, and we have the 
opinions of two boards of able engineers that for 
such unprecedented spans the suspension type has 
advantages over all othter types, and that they can 
be made to safely carry the loads coming upon six 
railway tracks. As shown in the late Budapest 
competition, engineers are only now beginning to 
more carefully study the principles and details of 
suspension bridge construction, and they study this 
in the light of a vastly increased knowledge of the 
composition and behavior of materials under stress. 
As shown in that competition and in the reports 
of the engineers on the proposed Hudson River 
bridges, marked changes are suggested in the design 
and details of the anchoring spans, as well as in 
those of the important stiffening trusses, and means 
for decreasing the time and cost of erection by 
using cables made of shop-assembled strands are 
not only among the possibilities, but they are al- 
ready the subject of well-digested plans by able 
engineers. With steel for towers, and steel in its 
strongest and simplest form for the cables, a vast 
reduction in the number and cost of connections, 
the reduction of the oscillation and undulation to 
a minimum by means of scientifically-designed 
stiffening trusses, combined with the comparative 
insignificante of the moving load as compared with 
the dead load, and finally the great reduction in 
this dead load per foot of bridge as compared with 
other similar long-span types of bridge construc- 
tion, there is no knowing to what flights over space 
the bridge of the future may attain. As some one 
puts it, the only present reasonable limit to span 
is that imposed by commercial considerations of 
outlay compared with income. With money in 
hand, the engineer stands ready to attempt a 4,300- 
ft. span, aceording to the late report of the Board 
of U. S. Engineers. 

Perhaps there is no one class of the community 
which could make use of the services of a compe- 
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tent engineer with greater profit, or which suffers 
greater losses by failure to do so, than those who 
are engaged in the invention or promotion of new 
devices. A visitor to this office recently related an 
experience which well illustrates this. The visitor 
is in charge of a manufacturing plant in which oil 
fuel is used in large quantities for a certain purpose, 
and does its work admirably, save for the fact that 
its cost is rather a heavy item. For this reason 
the managers are inclined to consider favorably 
propositions to substitute fuel gas for oil, and if 
fuel gas were made from the right material they 
could probably effect a considerable saving. They 
were visited, however, by the inventor of a gas- 
making process which uses oil as its crude material, 
and who insisted that he could largely reduce their 
present fuel bills. The managers were strongly 
inclined to the belief that the heat units in a gallon 
of oil would be better utilized by direct combustion 
than by making gas from the oil and burning that; 
but the importunate inventor begged permission to 
install the entire plant at his own expense and re- 
move it if unsatisfactory, and the permission was 
reluctantly granted. It is almost needless to say 
that the apparatus was a failure so far as economy 
of oil was concerned, and the inventor had to pay 
the penalty for his ignorance of the fundamental 
principle that something cannot be made out of 
nothing. 

It will be noted at the head of the above para- 
graph, that we have used the expression ‘‘compe- 
tent engineer.” There is perhaps no class of engi- 
neering work which demands broader professional 
knowledge and more keen discernment than the 
development of new devices and processes. Broad 
knowledge is essential for a multitude of reasons, 
and the most valuable adviser will be he who is by 
nature neither ultra-conservative nor over-sanguine, 
and who is as well able to appreciate a good idea 
as to condemn a foolish one. 


—-—  -e-——__—— 


The three recent rear collisions in the cable railway 
tunnels at Chicago, under the Chicago river, have at- 
tracted general attention to the need of safer meth- 
ods or devices in operating these roads. In the first 
of these accidents a train ran away on the down 
grade into the tunnel and collided with the train 
ahead. In the other two accidents trains ran back 
while ascending the grades out of the tunnel and 
collided with the following trains. These and other 
similar accidents serve to show that the brake 
power is insufficient, and that the grips are not 
strong enough in themselves, or powerful enough 
in gripping the cable for service on these grades. It 
must be borne in mind that at no other point on the 
Chicago cable roads are there grades approaching 
those of the tunnel approaches, and that the traffic 
is worked under very short headway, with trains 
crowded to the fullest capacity during the busy 
hours of the morning and evening, the heavy trains 
being made up of a grip car and two trail cars. 
There is a rule that conductors must stop collecting 
fares while the cars are on the approaches and in 
the tunnel, but evidence, at the inquest showed that 
this rule was generally broken. 

The Chicago papers have been filled with sugges- 
tions that only one train should be allowed in the 
tunnel at one time, or that cars should not be loaded 
beyond their seating capacity; but either of these 
changes would make it quite impossible to handle 
the traffic during the rush hours. The real lesson 
of these accidents, and it cannot be too strongly in- 
sisted on, is the need of a better brake system on 
these cable trains. It may be safely laid down as a 
general rule for the safe operation of railway lines 
of any sort, that cars should never be run down a 
grade so steep that the brakes will not stop them 
when carrying the heaviest loading and with the 
most slippery conditions of the rail. If grades 
must be operated steeper than this, then some form 
of rack rail, or some cable system in which the car 
is firmly and permanently attached to the end of the 
cable, is the system which is available as an alter- 
native, if proper safety is to be observed. 

In the Chicago cable railway tunnels the maxi- 
mum grades are not so steep as to prevent their 
safe operation, if the cars were equipped with 
brakes sufficiently powerful to grip the tread of 
every wheel with a force just short of its resistance 
to sliding, and capable of instant application 
throughout the train by the gripman’ This brak- 
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ing power is needed, moreover, for the safe opera- 
tion of these cable trains in the city streets, leaving 
the tunnel grades quite out of consideration. To 
run a three-car train at speeds of 15 to 18 miles 
per hour in a crowded city street, with nothing but 
hand brakes to control it, is an anomaly on its face, 
in these days of mechanical perfection. With the 
best system of power brakes that can_be made, in 
use on these cable lines, and with the rail kept 
sanded on the steepest grades whenever sleet or rain 
puts it in bad condition, such runaways and col- 
lisions as have recently occurred would be practi- 
‘ally impossible. 


RETROSPECT AND PROSPECT. 

This issue of Engineering News reaches its read- 
ers in the closing days of 1894, and while it may not 
with propriety imitate the popular magazines by 
putting on covers of rainbow hue, it may at least 
signalize the holiday season by devoting a little 
space on its editorial page to considering matters of 
especial interest to its readers in a look backward 
and forward appropriate to the end of the old year 
and the beginning of the new. 

The iron trade is often called the barometer of 
the business world. If the mercury instrument is 
the one referred to in this familiar saying, then the 
engineering profession may well be called the ane- 
roid of industry. No class of men feels more se- 
verely the pressure of hard times, scarce money, 
failure of business confidence, ete., than the engi- 
neering profession and the engineering trades, the 
reason being, of course, that engineers more than 
any other men, rely on new enterprises for their 
employment; and when hard times come, although 
people go on buying and selling the necessaries, 
and, to a considerable extent, the luxuries of life, 
with little alteration, those who furnish the money 
for new enterprises shut their pocketbooks with a 
snap and keep them shut until the financial hori- 
zon clears. 

In the business world 1894 will be remembered as 
a year of low prices and small profits, a year in 
which buyers ruled the markets and sellers accepted 
what they could get. On the other hand, we must 
not forget that by contrast with the latter half of 
1893, the year just closing has seen the return of busi- 
ness confidence, and the slow but steady increase in 
the volume of business, until its close finds the coun- 
try in a state of fair prosperity and doing business 
on a safe and secure basis. It is worthy of note 
that the low prices which have ruled in 1804 have 
been responsible for a large amount of the industry 
which has given employment to iabor and capital. 
A great amount of municipa! work, as well as 
much work in the construction of buildings, has 
been undertaken during the past year which would 
have been postponed had former prices prevatied. 

Of the financial outlook for 1895, it can certainly 
be said that a year of reasonable prosperity appears 
to be before us so far as present indications can be 
trusted. The general feeling among business meu 
and investors is better than it has been for a long 
time, and business confidence is one of the most 
potent factors in commercial prosperity, as was 
made apparent to every one in the summer of 1893. 

With the return of better times and with greater 
activity in the prosecution of new enterprises, there 
will certainly be greater demand for the services of 
engineers. We must not forget, however, that two 
causes have combined to mar the prosperity of the 
engineering profession during the past two years. 
The first we have already alluded to: the second is 
the ‘pressure in the lower ranks of the profession, 
recruited year by year by a rapidly-increasing out- 
put of graduates from the technical schools. In 
our issue of July 5 we discussed this matter at 
much length, and will only repeat here that it is 
one of the greatest importance to the profession, 
and that we must look for relief to a further en- 
largement of the field of work of the educated en- 
gineer. This is only saying that the history of the 
past will be repeated in the future. Time was 
within the memory of men now living when build- 
ing canals was practically the sole occupation of 
engineers. The days of canal building are past; 
but the engineers engaged in work that justly enti- 
tles them. to the name engineer are now numbered 
by tens of thousands. In a broader definition of 
the title engineer and a larger idea of the field of 
work in which the engineer is to find occupation is 
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to be found the chief remedy for the overerowding 
in the profession. 

Hard as the pressure due to this overcrowding 
may be upon individuals, it must be fairly set down 
that one fortunate outcome from it is the raising 
of the standards of the profession in every grade. 
Qur best technical schools now turn out a man so 
well trained and well equipped for practical work 
that entrance to the profession is now hardly to be 
had, except through their channels.. In a sinilar 
way these energetic young graduates, after a few 
years of experience, are in many cases able to super: 
sede men much older and of longer experience, but 
who have failed to keep themselves up to date and 
informed concerning the latest advances in profes- 
sional work. 

Apropos of this, it is of interest to note the 
change in engineering literature which has taken 
pace as the profession has advanced. The pion- 
eers of the profession in this country had practi- 
cally nothing in the shape of professional liter- 
ature, as we now understand the term. A few 
mathematical text-books and tables constituted 
practically their working library, and those men 
who rose to high rank in the profession did so 
largely by their slow accumulation of technical 
knowledge which was either memorized or pre- 
served in laboriously-compiled notebooks. At the 
present day, in place of the well-thumbed old text 
books of geometry and surveying, we have an 
array of treatises on almost every conceivable sub 
ject of initerest to the profession; and in place of 
the notebook we have the modern engineering 
journal, a weekly notebook recording the actual 
work of engineers the world over. 

The present number closes the thirty-second vol- 
ume of Engineering News. In our daily mail we 
often receive letters of hearty commendation or of 
friendly criticism; and in view of the interest 
which so many of our readers manifest in the 
work of this journal, a few words concerning its 
aims and purposes may be permitted here, es- 
pecially in view of the fact that lack of time often 
forbids the acknowledgment by letter of these ex- 
pressions of friendiy interest. Our aim and pur- 
pose—to put it in few words—is to publish in En- 
gineering News, each week, just that matter which 
will be of the greatest practical usefulness and 
real interest to our readers. That we have not 
reached our ideal in this, probably no one is so well 
aware as we; but that we have in some degree 
succeeded in our aim, the frequent expressions of ap 
preciation which come to us give evidence. “Few 
things in this world, however, are done so well that 
they might not be done better; and we shall en- 
deavor to make Engineering News, in 1895, as 
much better than it has been in the volume just 
closed as it can be made by diligence and discrimi- 
nation. 

At the beginning of the new volume some slight 
changes will be made in the arrangement of the 
journal, which may be appropriately referred to at 
this time. One change which has been in gradual 
progress for some months is the. enlargement of 
our Construction News department. We became 
convinced some time ago that to a very large num- 
ber of our readers the news of new construction 
work, offerhg an opportunity for profitable employ 
ment or for the sale of goods, was of greater im- 
portane than any other class of matter in our 
columns, For this reason we have increased our 
expenditure upon this. department, and whereas, a 
year ago it »ccupied about three pages on the aver- 
age, during tie past six months from four to six 
pages have bee. required for it. We have aimed, 
however, to maintain the high standard in this de- 
partment which it has so long held, and to take all 
pains to secure accuracy in these columns, so far 
as that is possible without involving delay in the 
publication of important news. Where errors oc- 
eur, they can be traced, in almost every instance, to 
information gleaned from items in the daily papers, 
where there was not time to verify the correctness 
of the item by correspondence before publication. 

With the new volume, it is the intention to 
further increase the amount of mattter in our Con 
struction News columns by including a greater 
variety of work. A new department in Construe- 
tion News will be devoted to news of important 
buildings, involving contracts for ironwork, fire- 
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proofing, heating and lighting machinery, and other 
materials of interest to our readers. Other depart 
ments will be added from time to time, as neces 
sity demands. Other changes in contemplation will 
be stated more fully in our next issue. 

We are also able to announce the publication in 
the coming volume of a number of impertan 
articles, A special feature will be the articles on 
canals and canal locks, describing, with full illus 
trations, the two great locks ag Sault Ste. Marie, 
on the Canadian and American canals, the largest 
locks in the world, also the locks on the Hennepin 
canal, built in monolithic conere te, and one of the 
most important examples of the use of this ma- 
terial for hydraulic works. A still more important 
feature will be a full account of the work on the 
Chicago Drainage Canal, extending through several 
numbers, and forming a complete record of this 
work, which ranks as the most important engineer 
ing enterprise under way in this country 

Another article of great interest will be a full 
description of the new United States dry-dock at 
Port Orchard, Wash., which will be the largest 
Government dry-dock in this country. The draw 
ings are furnished to us by especial courtesy of the 
Navy Department. 

In thus giving space to accounts of important 
works, we are not unmindful of the facet that to 
many engineers descriptions of works of moderate 
size and such as they are meeting in daily practice 
are of more importance and value, and we shall en 
deavor to meet the needs of this class of our 
readers as well. In the professional journal, v hat 
is useful takes precedence over what is merely in 
teresting. 

We might say much more concerning the matter 
which we have planned to present to our readers in 
the coming year; but we have already taken sufh 
cient space with this digression from our ordinary 
discussion of technical subjects. So we extend to 
our readers the good wishes appropriate to the 
Christmas season, and trust that they nay turn over 
with pleasure the new leaf that marks te- rew 


year. 


HIGH BUILDINGS OF STEEL SKELETON 
CONSTRUCTION. 

Within the last few years the tendency towards 
the construction of enormously high office buildings, 
which practically originated in Chicago, has strongly 
influenced those erecting office buildings in New 
York city, and a large number of buildings of this 
class are now to be seen in both down-town and up 
town New York. Several of these buildings have 
been described im our columns; and as one of the 
largest and finest of the New York buildings (now 
in course of erection) is illustrated and described on 
another page of this issue, it seems appropriate at 
this time to review some of the questions involved 
in the design and erection of such structures. We 
may note here that many of these questions have 
been frequently presented and discussed in our 
columns, as may be seen from the index of refer- 
ences appended to the present article. 

These buildings are of the steel skeleton type of 
construction, which has prevailed in Chicago for 
some years, and is now becoming more and more 
popular in New York, as the demand for higher 
buildings increases. The adoption of this class of 
building and this type of construction has had the 
result of introducing many innovations into archi 
tectural methods and practice. The design and con 
struction of structural ironwork of this kind and on 
such a large scale involve work with which archi 
tects are not, as a rule, familiar, so that it has be 
come necessary to employ engineers who make a 
specialty of structural ironwork, to prepare the gen 
eral designs and calculations, and to work out the 
details, as well as to superintend the foundations and 
erection, leaving to the architects mainly the design 
of the artistic features of the structure, and the gen 
eral arrangement of its interior. Considerations of 
wind strains, variations of loading, facility of -erec 
tion and the combination of strength with economy 
make it of the utmost importance that the details 
of such high buildings should be carefully designed 
by competent men, and all work shonld be put to 
gether in a thoroughly first-class manner. 

The main purpose of these buildings is, of course 
to greatly increase the rentable floor space on a 
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given area of ground, and this is plausible enough, 
but the idea may be carried too far, both from a 
sanitary and a commercial po‘nt of view. The for- 
mer applies especially on narrow streets, where a 
series of tall, tower-like buildings will darken the 
street and make the offices on the lower floors both 
dark and unhealthy. In such case it might be that 
the rents of these lower offices would have to be 
very smvali, office tenants preferring to get light and 
air by going higher-up, or even, if the rents were 
very high, to move to another part of the town. In 
regard to the question of providing additional busi- 
ness office accommodation to meet an existing de- 
mand or a probable future demand, consideration 
must be given'to the conditions of business locations. 
Thus, as to New York, it may be noted that while. 
until recent years, the “office” business interests 
have been concentrated at the lower end of the city, 
yet within the last few years the construction of 
immense office buildings further uptown, as, for in- 
stance, on Fifth Ave., indicate that there is a ten- 
dency for these business jnterests to move away from 
the old restricted district, and thus reduce the de- 
mand for down-town offices. Owners and tenants 
of business buildings of ordinary height have reason 
to object to the construction of adjacent buildings of 
enormous height, owing to the detrimental effect on 
the ventilation, draft of flues, ete. The sanitary and 
commercial aspects of the question have been pre- 
sented in our issues of Oct. 13, 1892, and March 22 
and Oct. 25, 1894. In Chicago the increasing num- 
ber of these enormously high structures, with the 
nature of their design and their great loads, rendered 
it necessary to make radical changes in the building 
ordinances, and the engineering features of these re- 
vised ordinances were reviewed in our issue of June 
1, 1893. They limit the height to 130 ft. from the 
sidewalk to the top of the highest bearing wall, and 
no building of skeleton construction may have a 
height greater than three times its least horizontal 
dimensions. In New York, heights of 150 to 250 ft. 
from sidewalk to roof are getting to be common, and 
the latter is probably the maximum, but a building 
442 ft. high, on a base 75 ft. square, has been pro- 
posed by a New York architect. 

The appearance of the building is an important 
matter, and an architéct who wishes to make some- 
thing pleasing out of a rectangular facade 150 to 250 
ft. Wich amd 50 to 100 ft. wide, has mo easy task, es- 
pecially when the necessity of maintaining a practi- 
eally plane surface and of providing maximum win- 
dow area is considered. Monotony of form is 
almost unavoidable, yet some of these tall rectang- 
ular guildings have an impressive and pleasing ap- 
pearance, especially when treated in a bold but 
simp'e style suitable to the great area of front. Much 
subdivision and detailed decoration of the surface 
shou'd be avoided, as well as the too frequent 
practice of a fantastic adornment of the roof and 
cornice with domes, turrets, pediments, ete., which 
do not harmonize with the size and style of the 
building. 

A treatment employed with success in some of the 
New York buildings is the arrangement of the win- 
dows in vertical groups, the wall surface above and 
below the windows at each floor projecting little be- 
yond the windows themselves, and thus forming a 
kind of recess in the facade, which may be carried 
up for three or four floors and finished with 
an arch. This treatment may be seen in 
the “Times” Building and the Union Trust 
(Go. Building, in New York city. It is to 
te be regretted that’ the American Tract So- 
eiety’s building, which we illustrate on another 
page, is so located (at the corner of two very narrow 
streets) that no good general view of its facade will 
be obtainable after its completion. The general 
design of the structure is so creditable that a site 
facing some open plaza or, at least, on some broad 
street, is needed to give the building its deserts. The 
real artistic merit of this structure will probably 
never be really appreciated by the general public, the 
street level being far too low to enable the eye to 
take in the proportions of the design, In the general 
elevation, shown e!sewhere, however, a point of view 
is assumed considerably above the street. 

The selection of the material of the external walls 
has also an important bearing on the appearance, 
and in this connection it is appropriate to refer to 
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the advantages of using a light colored material 
with light refracting surface, especially on streets, 
as the interior lighting of a room whose windows 
face a high building on the opposite side of a nar- 
row street varies according to whether the wall of 
the latter is of red or yellow brick, grey stone cr 
white stone. Some of the Chicago buildings have 
a needlessly ugly and forbidding appesrance, due 
to the use of a dull, sombre brown brick for the 
extiricr walls. In plan these office buildings are 
very frequently in the form of a hollow square or 
U-shaped, the hollow space being a court lighting 
the interior offices, and the walls of such a court 
should be of glazed white brick. Where the win- 
dows look out upon red brick back walls of adja- 
cent buildings, a great improvement in the light can 
be cheaply effected by keeping the wall well white- 
washed. 

A matter that calls for very careful and serious 
consideration before the construction of such a 
building is that of providing safe and stable foun- 
dations to carry the enormous load, since any un- 
equal’ settlement of the building, or any disturb- 
ance of the foundations of adjacent buildings might 
lead to disastrous results. In two of the tall build- 
ings on Broadway, New York, the foundations have 
been carried down to the bed rock by means of pneu 
matic caissons. One of these is the Manhattan Life 
Building, 16 stories, 242 ft. to the main roof, in 
which the foundations are carried down through a 
fine running sand saturated with water (quicksand) 
to rock at 54 ft. below the street (Eng. News, Dec 
7, 1893). The other is the American Surety Co. 
Building, 20 stories, 300 ft. to main roof, in which 
the rock is reached at 70 ft. below the street. This 
system may be adopted either on account of bad 
material, or to prevent the flow of sand by excava- 
tion which might result in injury to adjacent build- 
ings. In the American Tract Society’s bulding, fine 
sand was met with to a great depth, and as it was 
estimated that caissons would have to be carried 
down at least 100 ft. to reach rock, pile founda- 
tions were adopted, the piles being cut off at tide 
level, which is 36 ft. below the Nassau St. curb. 
In Chicago, where a wet clay underlies a compara- 
tively thin stratum of hard clay, the shallow 
“spread” system of foundations has been largely 
employed, the column bases resting upon broad 
footings of steel rails or I-beams embedded in con- 
crete so as to distribute the column load over a 
wide area, although a system recommended for such 
eonditions is that of foundation wells sunk through 
the unstable material to rock or other hard bottom 
(Eng. News, Aug. 8, 1891; Oct. 13, 1892, and Dec. 
21, 1893). In order to avoid foundations close to 
those of the walls of adjoining buildings cantilever 
supports may be used to carry the outer walls and 
distribute their weight upon the interior column 
foundations, and this practice has been followed in 
several recent buildings, notably the American 
Tract Society Building and the Munhattan Life 
Building, in New York, and the Old Colony 
Building, in Chicago (Eng News, Dec. 7 and 21, 
1893). The weight on each pile of the Tract So- 
ciety Building is less than 20 tons, while the Chicago 
building ordinances above referred to specify a 
maximum load of 25 tons per pile in pile founda- 
tions, and for other foundations maximum loads 
from 3,000 Ibs. per sq. ft. on a mixture of sand and 
clay. to 4,000 IDs. on dry sand not less than 15 ft. 
thick. 

In the steel construction itself we have to con- 
sider especially the column loading, connection de- 
tails, wind bracing, and the possible weakening of 
the metal framework by corrosion. The matter of 
wind bracing depends largely upon the height of 
the building and the area of its base, becoming 
more serious, of course, as the height increases and 
the base decreases, and it is maltter of record that 
higher wind pressures are felt at h’gher al- 
titudes. In a building having a _ consider- 
able width of base, heavy connections between 
the columns and floor systems may be relied 
on, but under other circumstances more substan- 
tial provision should be made, as is well proved by 
the deflection of a ten-story building in New York 
(Eng. News, May 24, 1894). Wind stains may 
be distributed by making columns two stories 
high and alternating the joints. The bracing may be 
either by knee braces, diagona] connections across 
the panels, or by riveted plate arches, the latter 
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system admitting of being used in purtitions with- 
out interfering with doorways. The system adopted 
should be easy of erection and not liable to loosen, 
and owners are pretty sure to insist that, above 
all things, it must not interfere with a convenient 
internal arrangement of the building. As to th: 
loosening of the bracing it may be noted that it j, 
more difficult to make saitisfactory connections 
with cast iron columns than with built u) 
steel columns. The conditions vary with th. 
proportions and situation of the building, and 
the treatment of the problem must be lef 
in each case to the judgment of the ey 
gineers and architects, among whom very vary 
ing opinions exist. The subject has been discussed 
in two papers before the American Society of Civ! 
Engineers, one by Mr. Quimby on “Wind Braciny 
in High Buildings” (Trans. Am. Soc. C. E., June. 
1892), and another with the same title just pr. 
sented to the Society by Mr. Guy B. Waite, an 
abstract of which was given in our issue of Dec 
20. Observations made at Chicago indicate tha; 
the movements of wel!-designed and construcre| 
buildings of this type are very slight. 


The floors of office buildings should be calculated 
for a live load of 70 to 75 Is. per sq. ft., regarded, 
however, as an occasional load, which will rarely 
occur for any length of time on the corresponding 
parts of many floors. If merchandise is to be 
stored on any floor, the live load may be taken at 
150 Ibs. per sq. ft. 

As to possible deterioration of the steel frame 
work by rust, there is great diversity of opinion, 
as was well shown by the discussion of this subject 
at the architects’ meeting last autumn (Eng. News. 
Oct. 25). Some architects believe that the stec! 
skeleton will be practically permanent, while others 
considered that in a few years the metal would 
have rusted or corroded to a serious degree. 
Whether investigations into this matter have been 
made in any of the older Chicago buildings we do 
not know, but it would seem worth while to have 
such an investigation made. One great point, of 
course, is to keep the metal surface protected, and 
this may be done by careful painting, as is al- 
most invariably done, but the paint is liable to be 
scratched or scraped during and after erection, so 
that spots of the metal surface are laid bare, afford- 
ing opportunity for corrosion by moisture or the 
action of certain constituents of the cements used 
in the grouting or concrete which is in contact with 
the metal. If water can enter at any point and 
remain in contact with the metal, serious corrosion 
may result. It may be noted that in view of th: 
well-known preservative or protective properties of 
lime, it has been suggested that all beams, columns, 
ete., should be thoroughly embedded in lime mortar. 
In any case care must be taken that the exterior 
masonry is sufficiently thick to prevent moisture 
getting through it to the encased ironwork, and 
Mr. Geo. B. Post, the architect, has recorded a 
case where in heavy rainstorms the water passed 
through a wall of good bricks laid in cement, until 
the brickwork had been well painted with some 
composition. The ‘systems of piping and conduc- 
tors for steam, water, gas, and electricity should 
be carefully planned in connection with the des'gn 
of the building, so as to avoid cutting and weak- 
ening the structural work, floor arches, ete. 


While a steel skeleton building with masonry walls. 
tile or brick floors, and brick and tile or cement ani 
metallic partitions and ceilings, is in itself practi- 
eally fireproof, the questions of danger from and 
provision for fire must not be overlooked, tor many 
offices contain much inflammable and combustible 
matter in the shape of books, papers, furniture, 
doors, movable partitions,etc., so that a fire once 
well started on one floor might sweep through the 
entire floor and even ascend to the floors above by 
hand rails, elevator guides, and doors. In case of 
such a fire it is essential that the structural mate- 
rial should be thoroughly protected by refractory 
fireproofing material, as was proved by actual fires 
in the Athletic Club Building, Chicago, and the 
Temple Court Building, New York (Eng. News. 
Dee. 1, 1892, and April 6, 13, 1893). For the col- 
umns, masonry is sometimes used as fireproofing. 
but wherever tile work is used, either on columns, 
girders, partitions, ceilings, etc., it is essential that 
the material shall not only be indestructible by fire 
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and non-conducting so as to prevent the metal from 
being so heated as to weaken it, but also fastened 
so securely that it will not fall off when subjected 
to great heat, leaving the metal unprotected. In 
regard to the safety of the occupants, as escape 
from the windows is usually impossible, there 
should be, wherever possible, at least two distinct 
and widely separated means of passage from floor 
to floor, although this is rare, except in the case 
of buildings of considerable area. Elevators should 
never be, and probably never are, relied upon ex- 
clusively, for while in very high buildings the stair- 
ways are little used, yet failure of the elevator ser- 
vice is always a possibility.. For the very large 
buildings, ample elevator capacity should be pro- 
vided, and every care should be taken to ensure 
safety of operation. Elevator failures and acci- 
dents in these buildings have been, fortunately, 
rare, and there has been no great fire in any 
such building, and it is earnestly to be hoped that 
such disasters may never occur. 

The erection is usually carried on from floor to 
floor by means of separate derricks, or by means 
of a central frame, with derrick booms at the cor- 
ners, these booms having a wide range and the 
frames being raised as the work progresses. The 
frame may be raised bodily by means of tackle as 
each floor or each second floor is completed, accord- 
ing to whether the columns are made in lengths for 
one or two stories. This work requires a gang of 
experienced riggers, as on bridge erection work. 
and where large sections are to be handled the der- 
ricks must have great hoisting capacity. The ma- 
terial is usually delivered at the side of the street 
and raised directly by a boom and tackle. When 
the work has reached one floor above the street 
level the sidewalk is generally cleared and a stout 
working platform is built over it, supported by 
wooden posts in the curb line, on which platform 
stone cutting, etc., can be done. At the American 
Surety Co.’s building the platform covers the road- 
way as well as the sidewalk of Pine St., being sup- 
ported by posts on both sides. Bricks, ete., may 
be hauled into the building or discharged in the 
street into a chute leading under the sidewalk to 
the basement, and thence raised by a derrick or 
mason’s elevator. Small hand derricks on the dif- 
ferent floors will suffice for handling the material 
of the exterior walls. It is important that street 
traffic should be obstructed as little as possible. In 
the construction of the American Surety Building, 
at Broadway and Pine Sts., above referred to, con- 
siderable room for the handling of material was 
gained by building a working platform level with 
the street over a part of the area excavated, and 
on this the carts delivering construction material 
were unloaded, and other carts loaded with the ex- 
cavated material to be hauled away. Thus no load- 
ing or unloading was done in the street. Under the 
platform were the air compressors for the pneu- 
matic foundations and other parts of the operating 
machinery. This platform could be extended from 
time to time as required, in order to keep out of 
the way of the caissons as they were put down. 

In conclusion, it is interesting to note the extent 
to which many of these great office buildings are 
“self-contained,” that is to say, the provision made 
for the comfort and convenience of the tenants. 
Heating, electric lighting, and toilet room accom- 
modations are a matter of course, but artificial ven- 
tilation, drinking water in pipes, mail chutes, con- 
nections from each floor to a telegraph office below, 
ete., are provided in many cases. In addition there 
are usually telegraph and messenger offices on the 
ground floor, and very frequently a testaurant, bar- 
ber shop, theater and railway ticket office, cigar and 
news stand, stores, etc., so that a tenant may find 
nearly everything required for his daily needs under 
the same roof as his office, besides which, the va- 
riety of tenants will usually provide him with a 
bank, broker, notary, lawyer, real estate agent, etc., 
all under the same roof. 


Index of Subjects Relative to the Design and Construc- 
tion of High Buildings. 
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Foundations, loads: 521, June 1, 1893; 486, Dee. 21, 
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Foundations, pile: 3, July 6, 1893. 

Foundations, pneumatic: 97, Feb. 2, 1892; 455, May 
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605, Dec. 26, 1891; 2, Jan. 2, 1892; 
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1893. 
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486, Dee. 21, 
560, Dec. 12; 
151, Feb. 16; 521, 
11, 1804. 

1891; 521, June 1, 


Originator of steel skeleton type: 553, Dec. 15, 1802; 
15, Jan. 5, 1893. 
Sanitary aspect: 240, March 22, and 342, Oct. 25, 1894. 


Structural details: 534, Dec. 5; 560, Dee. 12; 605, 


Dec. 26, 1891; 2, Jan. 2, 1892; 486, Dec. 21, 1893; 
146, Aug. 23, 1894. 
Utilization of property: 349, Oct. 13, 1892; 240, March 
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Wind bracing: 300, Oct. 3; 605, Dee. 26, 1891; 558, 
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LETTERS TO 
SETTING 


Sir: ‘Superintendent’ 
Nov. 15, of Engineering 


THE EDITOR. 
BRIDGE P 


PEDESTALS. 
speaks in a recent number, 
News, of bridge pedestals 
breaking and advises putting timber between pedertal 
and girder or truss. On the division under my charge 
ure some 35 to 40 iron bridges, ranging in length from 
12 ft. to 180 ft. In these are 150 pedestals and the 
ironwork sets immediately on the pedestal. The 
pedestals are 3 ft. to 4 ft. wide, 4 ft. to 8 ft. long 
18 ins. to 30 ins. thick. Some have been in eight 
years and none are broken. One only broke under 
trying circumstances immediately after setting it for 
the two ends of two 150-ft. spans. 

They are set this way: An inch bed of wet mortar 
is placed for the stone; this is leveled with a straight 
edge, crowning it to 144 ins. in thickness In the 
and the is placed squarely on the mortar. The 
pedestals are dolomitic limestone, with a crushing 
strength of about 6,000 Ibs. per sq. in. 

Division Engineer. 
Dec. 14, 1894. 


and 


center, 
stone 


Cedar Rapids, Ia., 


STEAM JACKET OF THE 
ENGINE. 

Sir: Will you kindly permit me to correct a serious 
error in the notice of the papers read before the So- 
clety of Mechanical Engineers on the new features of 
my steam engine, which appeared in your issue of 
Dee. 15. The article states that “the cylinder is en- 
tirely surrounded by a jacket through which the steam 
passes to enter the cylinder, and which also acts as a 
separator."* 

I should be very sorry to have it thought that I had 
designed an engine in which the steam passes through 
the jacket to enter the cylinder. In the plan pre- 
sented and described In my papers, the jacket does not 
communicate with the cylinder. The separator is in 
the steam pipe, and from it all entrained water passes 
into the jacket, and dry steam only can pass into the 
cylinder. I will feel greatly obliged if you will make 
this correction. 


THE PORTER STEAM 


Very truly yours, 

Montclair, N. J., Dee. 18, 1894. 

THEORY FOR THE 
COLUMNS. 


Sir: My attention has been called to a communica- 
tion in your issue of Nov. 8, entitled “A Rational 
Theory for the Strains in Columns,”’ by Lieut. A. M. 
I) Armit, Corps of Engineers, U. S. A. I will not tire 
your readers with a detailed analysis of these long 
and involved equations, as it is perhaps sufficient in 
this case to say that the assumptions involved in the 
derivation of his second fundamental equation are in 
my opinion entirely invalid and absurd. If his funda- 
mental equations involve gross error and absurdity, it 
is, of course, useless to follow the various algebraic 
transpositions and mathematical contortions which 
sxrow out of such equations. 

During the last few years many persons have under- 
taken to disprove the ordinary, accepted principles of 
mechanics as applied to the strength of beams and 
columns, and, as a result of these attempts, the con- 
viction has grown upon engineers that no reliance can 
be placed in the ordinary formulas for the strength of 
materials, so far as beams and columns are concerned. 
I believe all of these attempts to “rewrite the text- 
books” have been without adequate foundation, and 
that their effect in undermining the reliance engineers 
have been accustomed to place in the accepted for- 
mulas is to be greatly deplored. 

Very truly yours, J. B. Johnson. 
Washington University, St. Louis, Mo., Nov. 30, 1894. 


Chas. T. Porter 


A RATIONAL STRAINS IN 
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THE LATEST PLAN FOR A NEW YORK 
RAPID TRANSIT RAILWAY. 
On Dee, 26 a report Was presented to the New 


York Rapid Transit Commission by its Chief Engi- 
neer, Mr. W. B. Parsons, M. Am. Soc. C. E., pro- 
posing an entirely new plan for the construction of 
an underground rapid transit railway in Broadway 
Mr. Parsons’ report is concurred in by Messrs. 
Alphonse Fteley and Theodore Cooper as consult- 
ing engineers, but a board of five 


be appointed to examine the plan and report 


engineers is to 


to the 


commission. We reprint Mr. Parsons’ report in 
full as follows, with the drawing ilustrating the 
proposed construction. We reserve comment upon 


it to a following issue. 


resolution of Nov. 13, 

Engineer to 
to the 
adopted, 


Gentlemen: Pursuant 
1894, instructing your 
the objections, if any 
tion 


to your 
Chief 
exist, 


report on 
plans of construc 
and on the ob 
with 


heretofore provisionally 
“double-deck"’ plan, together 
mates of cost, and also for him to make 
gestions as he pertinent, I now 
following report and 


esti 
such sug- 


may deem have the 


honor to submit the estimates, 


which apply to the underground routes now before you 

Under the authorization conferred in the resolution 
passed by your Board Noy. 20, I have called In Messrs 
Fteley and Cooper to give me the benefit of their ex 
perience and advice in the study of the questions tao 
volved. 

The objections to the provisionally adopted plans 
are 

1. The cross-section is entirely too small for the 
safe and efficient working of a rapid transit railroad 
Where fast trains will be running at close intervals 
throughout both day and night it is necessary to pro 
vide more accommodation for inspectors and track 
men than is done in ordinary railway tunnels where 


that the 
own safety, 


fewer trains are run, in order 
faith in their 
attention to the 
With cars similar to 
Railway, a width of 
walls is, in my 
the required facilities; 


men may have 
and may devote 
of their duties 
Manhattan 


between side 


reasonable 
their full performance 
these used on the 
oo ft. in the clear 
minimum 
would be 


opinion, the that can give 


t4 ft. too narrow. 


The standard car of the Manhattan Railway has 
been adopted for use in the suburban service on the 
Harlem River Branch of the New York, New Haven 


& Hartford Railway, and on the New York & North 
ern Branch of the New York Central Railroad; and in 
order that the Rapid Transit Railway have sim 
ilar facilities for transfer for 
over surface railways, it appears 
to be 
tunnel 


maty 
suburban business 
advisable to accept 
run on the proposed road. 
height of 13 


the adopted planus. 


such a car as the size 
Such a car requires in the a clear 
ft., instead of 11 ft. 

2. The 
ation to the 
Iny report of Noy. 20, 
for 6 of its 
plans, not 
structed in advance 


6 ins, as per 
provisionally adopted plans give no consider 
of sewers. It shown ip 
1804, that 


length south of 


question was 


has sewers 
With 


recon 


Broadway 
l4th St. 
sewers be 
of the railway work and outside 
of its walls, but provision must be made for the con- 
struction of sewers along the balance of the 
The reconstruction of the only be 
through disturbance of the surface. The 
way and sewers would require a total width 
least 62 ft.; such a width would not only 
large part of the vault Broadway, but 


those only must these 


route, 
done 
rail- 
of at 
occupy 4 


sewers can 


street 


spaces along 


would bring the excavation for the railway so ciose 
to the buildings as to require a large amount of under- 


Work of that 
mmpanied with great 


pinning of their foundations. descrip- 
tion is very expens.ve, 
risk. It involves so many contingencies as to render 
the making of a reliable almost 

3. The construction of a four-track road 
the plans without disturbing the surface of the street 
involves tunneling methods that are without precede t, 
The success of such methods is entirely problematic. 
end the great risks to all the interests involved do not 
justify their consideration. Broadway is not the place 
for experiments. The only practical method by which 
auch a road cen be constructed would be by open cut, 
aithough the objections as to requiring underpinning 
of the abutting buildings and the invasion of property 
rights would still remain. 


and is ace 
estimate impossible. 
as shown on 


The objections to a “double deck’’ plan, especially n 
a clear height in each tunnel of 13 ft. were required, 
are:—(1) A much deeper excavation, keeping the street 
open for longer periods, due to the greater concentra 
tion of work, and involving the underpinning of foun- 
dations. (2) The upper tracks would not be on a solid 
foundation, and would, therefore, increase the vibra- 
tien and noise. (3) The distance from the street level 
to the platforms of the lower tracks would generally 
necessitate elevators. 

The construction of a four-track road in Broadway by 


















































































any plan will be open to many objections. Broadway 
is, at present, the only thoroughfare in the lower part 
of the city; It is lined with expensive buildings, and its 
traffic at all times is very heavy. These conditions 
will inflict an increased cost on the construction of a 
railway, and the crowding of the work of building 
the latter in an already congested street must interfere 
with its regular business. A result equally advantage- 
ous to the city at large can be accomplished, in my 
opinion, by building a four-track railway from Union 
Square through New Elm St., to the City Hall, and 
thence a two-track Hine through Nassau and Broad 
Streets to the South Ferry. This can be supplemented 
at any time, if desired, by a two-track road from 
Union Square through University Place, Greene and 
Ohurch Sts, to the City Hall. Since the express 
trains would'make no stops between 14th St. and City 
Hall, the two-track road on Church Street would give 
the same accommodation between those points to the 
territory west of Broadway that the four tracks do to 
that east of Broadway. 


If, however, you do not accept these suggestions, 
and decide to adhere to the Broadway route with four 
tracks, I submit for your consideration the following 
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plans, which have been de 
signed to lessen the objections 
stated: 

The principle of the design 
is the treatment of the local 
tracks and the express tracks 
as separate railways, and the 
construction of each double 
track independent of the other, 
so as to obtain the maximum 
of efficiency for both. “, 

The former would naturally 
follow the undulations of the 
street as closely as possible ie 
in order to have a minimum 
depth at the station platforms, 
while the express line should 
have shallow stations at long 
distances, and between these 
stations be run on more favor 
able gradients, The express 
stations will be located prob 
ably at City Hall and 14th St. 
At City Hall the platforms can 
be kept near the surface, and 
at 14th St. all tracks can be 
brought to the same level, or 
a double-deck can be con 
structed as may be preferred. The double-deck sta- 
tion presents the advantage of a separation of the 
tracks at the 14th St. junction, and also of a possible 
continuation of the method of the proposed construc 
tion as far as 34th St., so as to pass the narrow por- 
tions of Broadway at 18th St. and 28th St... without 
the difficulty attending the construction of four tracks 
on a level. By this method there will be less inter- 
ference with the vaults or private property, and as 
the excavation will be at a greater distance from the 
house lines there will be less necessity for under- 
pinning. 

By the plans submitted the railway would be con- 
structed by taking one-half of the street at a time, 
laying the side walls in a trench, and then turning 
half the arch. The other half of the tunnel would be 
completed later. All the material beneath this arch 
could) be excavated after the latter was completed 
and the street surface restored. The lower tunnel 
could be constructed by means of circular shields, and 
as these would be driven beneath the masonry tunnel 
previously constructed there would be liftle danger of 
a movement of the ground sufficient to affect the 
street surface. The running of the cable railway will 
not be interrupted. 

The material used in the construction would he of 


ee 
vi wd Se reentit A ah Ph af al Sea 


ENGINEERING NEWS. 


the most durable nature, as the upper tunnel would 
be constructed entirely of masonry, and would not be 
corroded as iron would be by the gases and acids and 
other substances with which the soil next to the sur- 
face is saturated. 


This plan also presents the advantage of the city 
being able, in conjunction with this work or subse- 
quently, to build pipe galleries on the haunches of 
the arch. 

The making of an estimate in advance of detailed 
plans is always a difficult matter, but especially so in 
this case, on account of the complicated character of 
the work. Where buildings will have to be under- 
pinned and property rights invaded, it is almost im- 
possible to make reliable figures. How far property 
rights go with the vaults, and whether the owners can 
or will make any claim for compensation for their loss 
or to what extent claims for other damages will be 
made must be left for others to decide. To the item 
for the construction of the provisionally adopted plans 
there must be added these additional amounts. 

Having advised you that it is not reasonably prac- 
theable to build a four-track railway without disturbing 
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PLAN FOR CONSTRUCTING FOUR TRACK RAPID TRANSIT RY. ON BROADWAY, 
NEW YORK CITY, ACCOMPANYING REPORT OF W. B. PARSONS, CHIEF EN. » 
GINEER NEW YORK RAPID TRANSIT COMMISSION. 


the surface of the street, I make no estimate for the 
work done in that manner. 

In the estimates herewith presented I have added a 
large amount for contingencies, which is intended to 
cover such as may arise during construction, but nothing 
has been allowed for property rights or damages to abut- 
ting property. ‘The estimate in each case includes con- 
struction of railway and stations, reconstruction of 
sewers, and the restoration of the street surface, with 
allowance for contingencies covering unforeseen ele- 
ments of construction, and interest during construction. 


Broadway, Lower Section.—Two tracks on 
the same level from South Ferry to Vesey 
St., with a two-track loop at City Hall, 1 
mile, to be constructed from the surface.. $2,250,000 
Broadway, Second Section.—Four tracks on 
same level, Vesey St. to 14th St., with a 
two-track loop at City Hall, 1.85 miles 
four-track and 0.45 miles double-track line, 
all to be constructed from the surface.... 10,800,000 
Alternate Plan Above Recommended.—Four 
tracks from Vesey St. to 14th St., as per 
= submitted, with a two-track loop at 
‘ity Hall. Upper tunnel to be built by 
a avating from the surface, and the lower 
tunnels by tunneling, 1.85 miles four-track 
line and 0.45 miles double-track line...... 9,900,000 
New Elm St. Route.—Two tracks on same 
level from South Ferry, via Water, Broad, 
and Nassau Streets, to City Hall, and four 
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tracks on same level, City Hall, to 14th 
St., via New Elm St. and 4th Ave., with a 
two-track loop at South Ferry and a two- 
track loop at City Hall, 1.24 miles 
two-track loop at City Hall, 1.24 miies 
double track, and 1.85 miles four-track line 
(estimate includes same items as No. 1, ex- 
cept restoration of street surface in New 
en WE) oc iinkovac Setilatihh ah as. ven Guateds 4 R250. 


Supplementary Route to New Elm St.—Two 
tracks on same level from a connection 
with the New Elm St. tracks at City Hall 
via Ohambers, Church, and Greene Sts., 
and Washington and University Places, to 


14th St., 2.22 mites double track........ 5, Tem 
Broadway "and Boulevard.—Four tracks, 14th 
Ee ee ree 15, 700.¢ 


Boulevard and 11th Ave.—Four tracks on 

same level, 135th to 185th St., 2.47 miles... 4.00000) 
185th St. to Kingsbridge. —Two-track ele- 

vated railroad, 2.34 miles. . 1, 400,06 
Kingsbridge to City Limits. —Pwo-track rail- 

way in tunnel and on embankment, 2.1 


UE senna th p< ci be Aa Ee Adan Oe on Se Onna 1.800000 
East Side Line.—1l4th St. to 44th St., four 
tracks on same level, 1.5 miles........... 4,600 40) 


44th St. to Mott Haven.—Two double-track 
tunnels 44th St to 97th St., four-track steel 


viaduct to Mott Haven, 5 miles......... 15,000.08) 
Mott Haven to sae: ire ee k 
steel viaduct, 5.5 miles. wee 2,600,000 
o a ~My 10-0" Mee 19 J 
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Shops, Storage Tracks, Te: 
minal Yards, ete., 10% of th: 
total estimate of the line. 

The above estimates do not 
include any allowance for pri 
vate property property rights.or 
damages to abutting property 

A dam 188 ft. high, 614 fi 
long at the top and 72 ft. at 
the bottom, designed to form 
a storage reservoir of 6,534 
000,000 gallons capacity, near 
Phoenix, Ariz., is projected 
by the Pennsylvania Irriga 
tion Co. The outlet pipes 
from the reservoir will lx 
earried through a rock tunne! 
at one side of the dam anid 
will follow the course of « 
stream for about six miles to 
a distributing reservoir. The 
material of which the dam wil! 
be constructed is not stated 
We are indebted to Curran & 
Hussey, of Pittsburg, Ia 
who, we understand, are in 
terested in this work, for 
the above information. These gentlemen state thin! 
about 16 miles of irrigating ditches are to be con 
structed, and that contracts will not be let until some 
time in January. 


THE NEW DELAWARE RIVER “BRIDG E ¢ 
THE PENNSYLVANIA R. R. 


We show in the accompanying cut a plan and ele 
vation of the double-track railway bridge which is 
to be built by the Pennsylvania R. R. Co. across 
the Delaware River, at Philadelphia, to connec! 
the West Jersey and Camden & Atlantic Ry. sy>- 
tems with the lines of the Pennsylvania R. R. iv 
Philadelphia. The lengths of the spans vary 
slightly, as will be seen from the figures given in 
our last issue. The three long spans will each lx 
ft. between centers of end pins, which will make 
them rank among the longest truss spans, not of 
cantilever type, ever erected. The three 5461¢-ft. 
spans of the new Louisville & Jeffersonville Bridge. 
at Cineinnati, are the longest truss spans with 
straight bottom chords. ever erected, so far as We 
now recall. - 

The bridge will cross the “ver a short dis- 
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tance above Port Richmond, the coal shipping port 
of the Philadelphia & Reading R. R. Some oppo- 
sition has been manifested by the shipping interests 
of Philadelphia to the placing of the britge at a 
level which gives only 50 ft. clearance above high- 
water. It will be remembered, however, that most 
of the shipping interests on the Delaware are below 
this point. The Secretary of War has approved the 
present location of the bridge, and the City Attor- 
ney of Philadelphia has given an opinion that the 
Port Wardens of the city have no jurisdiction, now 
that the Secretary’s decision has been made. 

We are indebted to the courtesy of Mr. Wm. H. 
Brown, Chief Engineer, Pennsylvania R. R. Co., 
for the blueprint from which our engraving is made. 


CONSTRUCTION NEWS. 


RAILWAYS. 


East of Chicago —Existing Roads. 
CENTRAL OF N. B.—Contracts will be let in Jan- 
uary for building an extension from Chipman to New- 
castle, N. B., a distance of 15 miles. We are informed 
that both preliminary and location surveys have been 
made. Ch. Engr., E. G. Evans, Hampton, N. B. 
DELAWARE & HUDSON.—Press reports state that 
the Delaware & Hudson Canal Co., which controls 
the Adirondack road from Saratoga,N.Y.,t0 North Creek, 
proposes to extend that road from North Creek to the 
upper end of Long Lake, a distance of 30 miles. This 
will give a more direct entrance over the D. & H. 
route to the Saranac and Lake Placid region. 


DETROIT, BAY CITY & ALPENA.—It is reported 
that estimates are being made for extending this rail- 
way to Bay City, Mich. 

FITCHBURG.—The proposed extension of this rail- 
way from Milford, N. H., to Manchester, to give the 
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THE PROPOSED BRIDGE OVER THE DELAWARE RIVER AT PHILADELPHIA FOR THE PENNSYLVANIA R, 


latter city a more direct route to the west, is again 
being agitated. 

KENNEBEC CENTRAL.—Surveys are being made 
for an extension of this railway to connect with the 
Wiscasset & Quebec, according to reports. 

LEHIGH VALLEY.—Steps are being taken to build 
a branch of this railway from Depew to Niagara Falls 
and it is stated that the construction will be com- 
menced this winter and the branch in operativn in 
the spring. 

NEW YORK, NEW HAVEN & HARTFORD.—Large 
purchases of land are reported as being made along 
the East River, above New York city, for new freight 
yards for this company. The river at this place is of 
sufficient depth to accommodate ocean-going vessels. 

Southern—Existing Roads. 

CAIRO & KANAWHA VALLEY.—This narrow-gage 
railway is completed 17 miles from Cairo, W. Va., and 
is projected to Grantsville, 40 miles, according to re- 
ports. Supt., E. E. Wilson, Cairo, W. Va. 

DARIEN & WESTERN.—Frank M. Baker, Ch. 
Dngr.. Darien, Ga., writes us that this railway is pro- 
jected from Darien through Crescent, Darien Junc- 
tion and Joslyn, Ga., a total distance of 65 miles, of 
which 35 miles will be in operation about Feb. 15. 
The capital has all been paid and contracts awarded. 


Pres., W. F. Cochran, Yonkers, N. Y: 
Projects and Surveys. 
ABBEVILLE, PELZER & PIEDMONT.—lIt is re- 


ported that a bill has been introduced in the South 
Carolina legislature to incorporate this company. 


MOBILE, JACKSON & KANSAS CITY.—This com- 
pany has been granted a right of way through the 
city of Mobile, Ala. The line is projected from Kan- 
sas City, Mo., to Jackson, Miss., and construction is 
expected to be commenced by July 1. 


SELMER & TENNESSER RIVER VALILEY.—F. L. 
Bates, Pres., 285 Main St., Memphis, Tenn., writes us 
that contracts will be awarded about Jan. 15 for build- 
ing this railway, projected from Selmer through Stan- 
tonville, Pittsburg and Shilo National Park, 18 miles. 
The surveys have been made, right of way obtained 
and necessary capital secured. This railway will su- 


persede the projected Greenville, Nashville & Chat- 
tanooga. 


Northwest—Existing Roads. 


BURLINGTON & MISSOURI RIVER.—A press re- 
port from Butte, Mont., Dec. 19, states as follows: 
G. W. Holdredge, Gen. Man.; G. H. Crosby, Gen. 
Freight Agt., and J. J. Johnson, Commercial Agt., are 
in Butte for the purpose of looking into the proposi- 
tion to extend the Burlington road from Billings to 
Butte and westward. It is stated this evening on 
undisputable authority that a proposition has been 
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mate to the Burlington te buy the Butte, Anaconda & 
Pacific, to be used for its westward extension and 
that the Burlington officials are considering the pur- 
chase. 

DULUTH, MISSABE & NORTHERN.-—-Press reports 
state that this company is considering plans for two 
branches aggregating over 400 miles in length. 

Projects and Surveys. 

ONAWA & LITTLE SIOUX. 
organized at Blencoe, la., to 
Onawa, Monona county, to 
Sioux, Harrison county, Ia. 
Vice-Pres.. Wm. McFarlane; Secy., Jas. Carmody, 
Mayor, Blencoe, Ia. The Onawa “Democrat’’ states 
that as this road would parallel an existing railway it 


is thought to be a part of the long-talked-of Illinois 
Central extension to Omaha. 


A company has been 
build a railway from 
Little Sioux on River 
Pres., T. T. Loomis; 


SUPERIOR & SOUTHEASTERN.—J. D. Cameron, 
Gen. Man., 84 Adams St., Chicago, writes us that 
surveys are now being made for this railway. The 


projected length is about 325 miles, but the route is 
not definitely determined. Ch. Bnugr., George W 
Sturtevant, 804 Ohamber of Commerce Bldg., Chicago 


Southwest—Existing Roads. 

GALVESTON & WESTERN.—Wm. Selkirk, Secy.. 
Galveston, Tex., writes us in regard to the reported 
extension to Houston that very little has been done 
on the survey yet. The balance of the capital is be 
ing secured and the work will probably be commenced 
early in the spring.——A press report states that Maj 
B. M. Semple has located the line to where it will 
cross the bay. 

GREENFIELD & NORTHERN.--A press report from 
Aurora, Mo., states that this railway will be extended 
40 miles to Galena and the great marble cave in Stone 
county, which was opened last month. W. H. Lynch, 
owner of the cave, is interested and aid is promised 
at both Aurora and Galena. 

MISSOURI PACIFIC.—It is stated that a spur about 
one mile in length will soon be built from Carthage, 
Mo., to new stone quarries north of the city and that 
it may be extended along the river bottom to Pierce 
City. 

SAN ANTONIO & GULF SHORE. 
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was opened for traffic from San Antonio to Lavernia, 
Tex., 30 miles, Dee. 17. About 50 miles of grade is 
reported as completed. 

TEXARKANA & FORT SMITH.—The contract for 
constructing this railway north of Little River, Ark., 
into Sevier county has been awarded to W. C. Mer 
ritt, Texarkana. The work will be commenced at 
once and pushed rapidly. F. W. Tabrum, Texarkana, 
Ark., is the engineer in charge. 

TRINITY, CAMERON & WESTERN.—The Texas 
railroad commission has granted permission to this 
company to bond its line from Granger to Trinity, a 
distance of 131 miles, for $2,554,500. The aggregate 
bonded and stock indebtedness of the road is $2,686,- 
500, or $20,507 per mile. 


Projects and Surveys. 

CENTRAL LOUISIANA.—Incorporated in Louisiana 
to build a railway from Church Point, in St. Landry 
parish, to Abbeville, on the Southern Pacific. J. Ab- 
shire, Jr., Abbeville, La., is reported as interested. 


This is probably the same project noted last week 
under Rayne & Church Point. 
KANSAS, OKLAHOMA & TEXAS.—W. S. Nelson, 


Gen. Man., Kansas City, Mo., writes us that this rail- 
way is projected from Kansas City, Mo., to Eagle 
Pass, Tex., by way of Arkansas City, Abeline and 
Junction eg with branch from Junction City, Tex., 
to Austin, Tex., a total distance of about 700 miles. 
Surveys have been made for 280 miles and right of 
way is guaranteed. Construction will be commenced 
early next spring. 


LOUISIANA, EAST & WEST CENTRAL TEXAS. 
This company, called in some reports the St. Augus- 
tine & East & Central Texas, was incorporated in 
Texas Dec. 18 to build a railway through San Augus- 
tine county to the Sabine River and thence to a point 
on the Red River in Louisiana; also from Nacogdoches, 
Tex., through the counties of Nacogdoches, Anderson. 
Freestone, Henderson, Navarro, Limestone, McLellan. 
Hill, Ellis, Johnson, and to a point in or near Fort 
Worth in Tarrant county; capital stock, $300,000: in- 
corporators, E. O. Blount, A. B. Blevins, B. S. Wetter- 
mark, John Schmidt, W. P. Mims, P. A. Blakey, John 
lr. Garrison, Giles R. Crain, E. C. Branch and Roland 
Jones; principal office, Nacogdoches, Tex, 


EL PASO, CHICAGO & MEXICAN.—J. L. Bell, El 
rom Tex., has rsonally secured a franchise and 


t of way in El Paso and for 160 miles northeast- 
a through New Mexico to the town of White Oakes, 


also a large subsidy of land along the pro 


1 route, 
for this railway, noted in our issue of Dec. 6. Mr. 
Bell writes us that the line will extend from El Paso, 


Tex., by way of White Oakes to Liberal, Ka 

distance of 400 miles, and that it wi!l shorten ne. tte: 
tance between the city of Mexico, by way of El Paso 
and Kansas City, St. Louis, Chicago and the East, 
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sume 260 miles over any existing line The route is 
through a rich mineral and well-timbered country. 
The grade will be light and the construction easy 
It is expected that the organization of the company 
will be completed next month 

VINING COAL.—Bids are being received by the 
Vining Coal Co., Austin, Tex for grading and con 
structing 25 miles of railway, according to reports; 
locomotives and coal care will also be needed 

WACO & ALEXANDRIA The Waco Commercial 
Club is interested in a railway projected from Waco, 
Tex., to Alexandria, La. Pres., Sam Sangers The 


report of the engineers who made the reconnaissance 
is in the hands of W. B. Johnson, Palestine, Tex 
Rocky Mt. and Pacific 
UNION PACIFIC, DENVER & GULF.--A press re 
port from Denver, Colo., De« 1%, states as follows 
Judge Hallett has granted the petition of Frank Trum 
bull, Receiver of the Gulf railway, to be permitted to 


Existing Roads. 


annul the contract with the Denver & Rio Grande for 
the use of the latter road between Puebio and Trini 
dad and for leave to construct an independent line 


between those points. The length of the proposed ad 


dition to the Gulf is 90 miles and the estimated cost 
ef construction $1,000,000. Uniess a compromise is 
effected with the Rio Grande, the new road will be 


built at once 


Judge Hallett authorized Reseiver 
Trumbull to issue 


receiver's certificates to the amount 


of $1,000,000 for the construction of the road. Mr. 
Trumbull says that the new line will connect the dis 
severed portions of the Gulf road, and add largely 
to its value as an independent system. The construc 


tion of the road will result in a loss to the Denver & 
Rio Grande of $185,000 per year, which is the amount 
of rental paid by the Gulf for the use of the Rio 
Grande’s tracks between Pueblo and Trinidad, Judge 
Hallett gave an opinion that $100,000 would be ample 
rent. 


Foreign. 
MEXICAN NORTHERN.—A press report from Sterra 
Mojada, Mex., states as follows: It is announced here 
that the Mexican Northern R. R. is to be extended 
from this place to the rich mining camp of Carmen, 
on the Rio Grande border, and thence acrogs Presidio 
county, Tex., to Marathon, where will be 


connection 


+ + 
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niade with the Southern Pacitic The Mexican North 
ern was built from Escalon Station, on the Mexican 
Central, to this place, a few years ago by Americau 


capitalists, and it has proven one of the 
able railway properties in Mexico, on account of 

heavy traffic in silver and lead ore. The Carmen dis 
trict is equal to that of Sierra Mojada ip richness of 
ore, and at present the nearest railroad point is 1) 
miles distant. 


MEXICO.—A press report from Morelia, Mex.. states 
as follows: Mrs. Ma Elsia Meyer-De Verastegul, one 
of the most enterprising women in Mexico, has been 
granted a concession by the government for the con 
struction of a railway from Tultenango, in the state 
of Mexico, through a number of rich mineral districts 
to the town of Anganguro, in this state. The road 
will be one of the most important mineral lines in 
Mexico. Mrs. De Verastegui has good tinancial back- 
ing. 


most profit 
the 
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LEWISTON, ME. 


ELECTRIC RAILWAYS 


Press reports state that the 
Lewiston Bieachery & Dye Works will ask the legis- 
lature this winter for a charter to build an electric 
railway from the Maine Central Station to the com- 
pany’s plant, which is situated a mile away. The pro- 
posed road will run past the several cotton milis, and 
is estimated to cost about $25,000. 


OLDTOWN, ME.-—It is reported that outside 
ties are trying to purchase the right of way 
the Bangor, Orono & Old Town Electric Ry. Co 
will build the proposed line. 

HINSDALE, N. H.—A Boston syndicate will 
tion for a franchise for an electric railway from 
chester through this place to 
cording to reports. 

ATTLEBORO, MASS.—The new street railway 
company will soon build a power house. The syndi- 
cate will, it is said, absorb the whole Interstate road. 
J. T. Sweet, M. B. Short and Peter Merry, Attleboro, 
and R. Blackington, North Attleboro, are interested. 

REVERE, MASS.—The Winthrop St. Ry. Co. has 
been organized to build a line from Winthrop to this 
place, a distance of 3 miles; capital stock, $20,000; 
directors, O. E. Lewis, F. E. Peaslee, Lawrence Neebe, 


par- 
from 
- and 


peti- 
Win- 
Brattleboro, Vt., ac- 


Winthrop; Geo. E. Leighton, Boston, and EK P. 
Shaw, Newburyport. 

SPRINGFIELD. MASS.—The Springfield St. Ry. Co. 
has been granted permission to increase its capital 


stock to $300,000, with which to extend and equip its 
line with electricity. 


TAUNTON, MASS.—Press reports state that the 
Taunton St. Ry. Co. has been granted a franchise 


through Dighton. An extension of time was granted 
several weeks ago, but the action was questioned by 
the Fall River & Taunton Co. It was ratified at a 
special town meeting. 
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WALTHAM, MASS.—The Newton St. Ry Co. has 
been granted a 10-year franchise to lay tracks on 
Woerd Ave. to Forest Grove. Gen, Man., H. B. 
Varker, 

MIDDLETOWN, CONN.—The Middletown Horse R. 
R. Co, is to petition for a franchise to construct elec- 
tric lines In this city and to Meriden, Durham, Crom- 
well and New Britain. 

NEW HAVEN, CONN.—Press reports state that the 
incoming legislature will be asked to authorize the 
construction of an extensive electric railway system 
in this city. If pushed through, the new road will 
cover nearly every important thoroughfare in the city 
not now given over to railway traffic, and many sur- 
rounding towns are to be connected in the proposed 
system. The Bridgeport Traction Co. proposes to run 
its line west to Westport, through Fairtield and South- 
port; also a branch to Parlor Rock and a branch to 
Stratford, which will cross the Washington bridge and 
enter Miiford. From the latter point it will run to 
Woodmont, where it will connect with the Winches- 
ter Ave. line of this city, a distance of 30 miles. A. 
©. Pond, Bosten, is interested. 

BALLSTON, N. Y¥.—The Ballston Electric Ry. Co. 
has been granted a franchise by the highway com- 
missioners to build its line through Middie Grove and 
Page's Corner, 

BIN¢GHHAMTON, N. Y.—Press reports state that the 
Binghamton & State Line R. R. Co., which is con- 
structing a railway to connect this city with Williams- 
port, Pa., is experiencing considerable difficulty in 
securing the right of way over the proposed route, 
and that there is talk of using:electricity instead of 
steam a8 a motive power, as an electric line could 
be operated on much steeper grades and the distance 
thus considerably shortened. 

CORNING, N. Y¥,—The Corning Traction Co. has 
been incorporated to construct an electric line be- 
tween Corning and Painted Post; capital stock, $40,- 
vou; directors, F. E. Lyford, Percy L. Langf and 
Frederick E. Hawkes, Waverly; D. N. Johnson, Ith- 
aca; N. ©. Harris and A, ©. Robertson, Athens. 

HERKIMER, N. Y.—Clinton Beckwith, Pres, Her- 
kimer & Mohawk R. R. Co., is reported as interested 
in a scheme to purchase the Lliion & Mohawk R. R. 
and change the line between Herkimer and Frankfort 
into an electric railway. 

NYAOK, N. Y.—The River & Valley Traction Co. has 
been incorporated with a capital stuck of $3,000; di- 
rectors, J. W. Dalley, ©. 8. Quider and W. W. Hinton. 
PORT RICHMOND, N. Y.—A. S. Prall has been en- 
gaged by the Thomas electric road syndicate to sur- 
vey a route through the center of Staten Island. 
Levels have been taken from Concord to South Beach, 
according to reports. 

SENECA FALLS, N. Y.—The Seneca Falls, Cayuga 
Lake & Waterloo St. Ry. Co. and the Orchard Beach 
& Cayuga Lake R. R. Co. have petitioned for fran- 
chises. 

WAVERLY, N. Y.—The Susquehanna Electric Trac- 
tlou Co, has been consolidated with the Waverly, Sayre 
& Athens Electric Traction Co.; capital stock, $200,000; 
directors, 8. B, Broadhead, Jamestown; F. K. Harris 
and A. ©. Robertson, Athens, Pa., and William L. 
Watrous, Waverly. 


ASBURY PARK, N. J.—The Deal Lake, Asbury 
Park & Ocean Grove Transit Co. has been incorporated 
with a capital stock of $150,000, to construct an elec- 
tre railway to connect this place with Long Branch, 
West End, B.beron, Lock Arbour, Ocean Grove and 
Avon-by-the-Sea, Incorporators, H. M. Bennett, 
Bioomfield; Wm. E. Cottrell, Newport News, Va.; R. 
T, Stout and J. C, W. Stout., Asbury Park. 


MOUNT HOLLY, N. J.—The Burlington & Mount 
Holly ‘Traction R. R. Co. has been incorporated to con- 
struct an electric railway; captial stock, $100,000; in- 
corporators, S. Rea, Bryn Manor, Pa.; H. D. Welsh, 
Phiadeiphia; W. J. Sewell, Camden; principal place of 
business, Camden, N. J. 

NEWARK, N. J.—The Consolidated Traction Oo. has 
petitioned for a franchise for a double track on Eliza- 
beth Ave. to Elizabeth, W. R. Ward, Chn. Com.— 
he Frankin town committee has been petitioned by 
an electric raliway company for a franchise. Pres., 
Gen. B. W. Spencer. 

WOODBURY, N. J.—The Rapid Transit Traction Co., 
recently organized, has applied for a franchise for an 
electric line to Paulsboro, Lincoln Park, Clarksboro 
and Swedsboro. 


EASTON, PA.—The right of way and franchise of the 
Pen Argy!, Bangor & Water Gap Electric Ry. Co. 
has been purchased by Jobn C. Merrill, who will reor- 
ganize the company and construct the line as soon as 
possible, according to reports. 

LANOASTDR, PA.—The Keystone Traction Co. has 
been incorporated to supply motive power to the rail- 
ways in the counties of Dauphin, Lancaster, Chester, 
Delaware, and Phiadelphia; capital stock, $10,000; di- 
rectors, John J. Patterson and J. H, Brown, Lancaster, 
and W. B. Given, Columbia. 

MAUOH CHUNK, PA.—Press reports state that a 
corps of engineers in the employ of the Inter-County 
BRiectric Ry. Co. has staked out a road from Summit 
Hill to Mauch Chunk by way of Nesquehoning, The 
road will connect with the Carbon County Etectric Ry. 
at the east end of the East Mauch Chunk bridge. 

READING, PA.—The extension of the Reading & 
Womelsdorf St. Ry. to Schaefferstown is being dis- 
cussed. 

BALTIMORE, MD.—Press reports state that a com- 
pany has been incorporated with a capital stock of 
$250,000, to construct an electric railway from Reisters- 
town to Union Milis. Union Mills is north of West- 
minster and a mile or two south from the Pennsyl- 
vania line, The length of the proposed road is 19 
miles. The estimated cost of the work is $10,000 a 
mile. The road is intended to be a link in the lines 
extending from Battimore to Gettysburg. Directors, 
T. H. Shriver, Union Mills: Governor Frank Brown, 
Geo, R. Webb, Baltimore; Chas. E, Stewart, Wm. B. 
Thomas, Geo. W. Albaugh, and C. Gorsuch, Westinin- 
ster.——The Edmondson Ave., Catonsviile & Ellicott 
City Electric Ry. Co. has apptied for a franchise to 
extend its line.——The Baltimore Traction Co. and the 
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City & Suburban Co. have applied for franchises to ex- 
tend their lines.——The Mount Washington E.ectric R. 
Rk. Oo. bas applied for a franchise to extend its line 
from Park Heights Ave. to Mount Washington. Gen. 
Man., G. RK. Webb. 


WASHINGTON, D. C.—The Washington, Alexandria 
& Mount Vernon Electric Ry. Co. bas been granted 
permission to extend its line through the Arlington Kes- 
ervat.on. 


BIRMINGHAM, ALA.—Press reports state that A. M. 
Shook and associates, Nashville, have bought a control- 
ling interest in the Birmingham Ry. & Electric Co., 
which owns the entire electric car and steam dummy 
system operating in Birmingham and suburban towns. 
This property is va.ued at $2,000,000, and extensive 
improvements will be made. Pres., A. M. Shook; 
Vice-Pres. and Gen. Man., Robert Jamison, Birming- 
ham. 


ADA, O.—Press reports state that the faculty of the 
Ada Normal College and the citizens are discussing 
the advisability of constructing an electric railway 
from this village to Kenton, a distance of 16 miles. 


CINCINNATI, O.—The Cincinnati Inclined Plane Ry. 
Co, is reported as preparing to make application for a 
new franchise for its further use of the tracks it now 
occupies. It is probable that if the franchise Is 
granted permission will be given to extend the elec- 
tric line to Mount Auburn. Gen. Man., H. P. Brad- 
ford. 


DAYTON, O.—The various electric traction _com- 
panies have consolidated, and the Cincinnati, Hamil- 
ton, Middletown & Dayton St. Ry. Co. has been in- 
corporated with a capital stock of $500,000; incor- 
porators, Gen. Andrew Hickenlooper, Pres. Cincinnati 
Gas Co.; Charles Fleischman, L. C. Weier, Vice-Pres. 
Adams Express Co.; H. H. Hoffman, Henry B. More- 
head, O. C. Barber, Pres. Barber Match Co., Cincin- 
nati, and O. B. Brown, of the Dayton Traction Co. 


HARTWELL, O.—Bids are asked until Jan. 21 for 
constructing and operating electric railway route No. 
4. Ties to be laid on 6 ins. broken stone, 52-lb. John- 
son girder rails to be used, the condition of street 
to be replaced, iron or wooden poles, cars to run 
every 10 minutes or council to define the time, for 
the use of right of way $250 to be paid yearly, the 
franchise to be for 25 years. T. H. Marpe, Village 
Clik. 

YOUNGSTOWN, O.—The Poland Ry. Co. has been 
incorporated with a capital stock of $25,000 to con- 
struct a line between Youngstown and Poland; in- 
corporators, G. M. Dill, Z. P. Curry, A. O. Fording and 
A. E, Adams. 


GREENWOOD, IND.—Press reports state that the 
commissioners of Johnson county have granted a right- 
of-way to the Indianapolis, Greenwood & Franklin 
Electric Ry. Co., from Greenwood to Franklin, along 
the old Madison and Indianapolis state road, and a 
special election was held in Pleasant township Dec. 
21 to vote on a subsidy of $34,000 in aid of the pro- 
posed line. 


CGHICAGO, ILL.—The trustees of Cicero have granted 
a franchise to the Ogden St. R. R. Co. to construct an 
electric railway in several streets. The line is esti- 
mated to cost, including rolling stock, $1,000,000, 


ROCKFORD, ILL.—Press reports state that the 
Rock River Electric Ry. Co. has voted to complete 
its survey between Rockford and Oregon, and also 
to complete the right of way from Rockford to Dixon. 
The company is getting ready to begin operations in 
the spring. 

APPLETON, WIS.—The Wisconsin Inter-Urban R. 
Rk. Co. has been incorporated to build an electric rail- 
way from Oshkosh to Kaukauna, by way of Appleton; 
capital stock, $1,000,000; incorporators, A. L. Smith, 
Pres. Appleton Edison Electric Co., which operates the 
electric road in this city; H. D. Smith, capitalist, and 
T. P. Reid, of the Appleton ‘“‘Post’’; directors, Charles 
H. Aldrich, ex-attorney-general of the United States; 
Thomas A. Scott, St. Louis, Mo.; Judson T. Sherman, 
Lake Geneva, Wis.; F. C. Ratan, Chicago, and J. M. 
Thompson, Chicago. 

KANSAS CITY, MO.—Local papers state that the 
Westport & Waldo Ry. Co. has m granted a 35- 
year franchise by the county court to build an elec- 
tric line from 39th and Cherry Sts. to Brooklyn and 
Springfield Aves. The construction of the road must 
begin within six months, and be completed in one 
year. The Westport & Waldo Co. expects to transfer 
to either the Holmes St., Vine St. or Troost Ave. line. 
The company is also contemplatin buying the 
People’s cable railway system. If this is done, the 
Tenth St. line will be extended from its present ter- 
minus on 27th St. and Brooklyn Ave. to Springfield 
Ave. by way of Brooklyn, and will there be connected 
with the new line, 


ST. LOUIS, MO.—The Florissant Ave. Electric Ry. 
Co. has been incorporated with a capital stock of 
$2,000, by E. R. Feurborn, 315 North Seventh St., 
and T. P. Bell, 925 Chestnut St.—The Clayton & 
Delmar Ave. Electric Ry. Co. has applied to the board 
of public improvements for a permit to build an iron 
bridge over the River des Peres, at the intersection of 
Delmar Ave. and the Wabash Ry., near Rosedale Sta- 
tion. The company has completed the laying of its 
tracks to that point, from the intersection of De Bali- 
viere Ave., where it forms a connection with the Lin- 
dell Ry. 

BEAVERTON, ORE.—The Barnes Heights & Cor- 
nell Mountain Ry. Co. is reported as preparing to 
build a branch electric line from the Catholic ceme- 
tery to this place, a distance of 4% miles, or a distance 
of 7% miles from Portland. Work will commence as 
soon as the subsidy is subscribed, 

PASADBPNA, CAL.—L. P. Hansen has been granted 
a franchise for an electric railway. 

COLLINGWOOD, ONT.—A syndicate is being formed 
to_ construct an electric railway between the Grand 

Trunk station at this place and Nottawa. 

HINTONBURGH, ONT.—The council has voted to 


permit an electric railway company to build a line 
in this town. 





HIGHWAYS. 


NEW YORK.—The citizens of Long Lake, Hamilton 
county, have voted to issue $25,000 In bonds to con- 
struct the Long Lake highway and $8,000 to build the 
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Racquet Lake road. C. W. Smith is to negotiate 
sale of the bonds. pevenn. te 

NEW YORK.—Bids are asked until Jan. 15 for con- 
structing 64 miles of roads in Genesee county. J. W. 
Davis, Auditor, Batavia. 

PENNSYLVANIA.—It is reported that Abington town- 
ship, Montgomery county, will soon vote on a $30,000 
appropriation for improved roads, making the total for 
three years $180,00U. 

MISSOURL—The construction of a macadamized 
road from Exceisior Springs to Kansas City, by Way 
of Liberty, 1s beimg discussed by the peopie of Clay 
county, according to reports. 


BRIDGES. 


WESTBROOK, ME.—The Maine Central R. R. Wo. 
has petitioned the council for permission to raise the 
grade of its tracks over Brown St. to permit the con- 
struction of a new bridge across the Presumpscot 
River. 

HOLYOKE, MASS.—Plans have been made for a 
new bridge on Cabot St., at the third level cana! 
which witli probably be built next year. 

LOWELL, MASS.—The council bas voted to extend 
Moody St. and to construct a bridge across the Merri- 
mac iver to Pawtucketville, estumated to cost §.:1,- 
066. 





HARTFORD, CONN.—Lieut.-Col. Henry M. Robert, 
U. 8S. Engrs., bas decided to recommend that a draw 
span of 118 ft. be coustructed in the new iron briuge 
to be built across the river at Kast Hartford, the 
draw to be completed by Oct. 1. 


ALBANY, N. Y.—The superintendent of public works 
awarded the following contracts last week: Coustruct- 
ing abutments for canal bridge, to be moved from Por- 
ter Ave. to Jersey St., Buffalo, to Bernard P. Smith, 
Rochester, at $4,¥20; taking down superstructure of 
bridge at Porter Ave. anu erecting at Jersey St., 
Buttalo, to Logie & Leh, Buffalo, at $946; superstruct- 
ure canal lift-vridge, Geddes St., Syracuse, to Wrought 
Iron Bridge Co., Canton, O., at 9¥,30U; Comstruciing 
wrought iron canal bridge at Griffith St., Rochester, to 
Rochester Bridge & lrou Works, Rochester, at $4,175; 
constructing aduitionaljmasonry for wrvught iron canal 
bridge at Gritlith St., Rochester, to Bernard 1. Smith, 
Rochester, at $1,¥12; iron swing-bridge, superstruct- 
ure compiete, over Unio basin at Onio St., Buffalo, to 
Wrought Iron Bridge Co., Canton, U., at $5,624; two 
spans of structure over Tonawanda Creek at Picards- 
ville, to Wrought Iron Bridge Co., Canton, U., at 
$5,267; dredging and docking in Ohio basin, Buffalo, 
and in entrance slip thereto, and for substructure 
for swing-bridge across said entrance slip at Ohio St., 
to Buffaio Dreuging Ca,, Buffalo, at $36,528. 

ROCHESTER, N. Y.—Places have been prepared by 
the city surveyor for overhead bridges at West Main 
St. and Caledonia Ave. im piace of the lift bridges. 
The proposed work will inciude considerable Lew 
street coustruction and is estimated to Cost $220,000, 
of which it is thought that the state shouid pay $10v,- 


ELIZABETH, N. J.—A bill has been passed by 
congress authorizing the construction of a bridge 
across Newark Bay, between this city and Bayonne, 
the bridge to be not less than 5vU ft. above the pres- 
ent Central R. R. bridge. 

NEW KENSINGTON, PA.—The citizens of this 
place and vicinity are circulating a petition for the 
construction of a bridge over the Allegheny River. 

NOBRISTOWN, PA.—It is reported that the com- 
missioners of Montgomery county will erect three 
new bridges next year; one over the Wissahickon in 
Whitemarsh township and two over Zacharias Creek— 
— in Skippack aud the other in Worcester towh- 
ship. 

PHILADELPHIA, PA.—The Pennsylvania R. R. Co. 
has awarded the contract for driving the piles for its 
new bridge across the Velaware River at brankford 
Junction to Armstrong & Printzenhoff. Bids for the 
abutments and piers of the bridge have been asked, 
and also for several street bridges on the line of the 
approaches, but as yet no contracts for them have 
been awarded. It is stated that as soon as the board 
of port wardens has passed upon the lines and grades 
for the vridge the work of construction will com- 
mence. 

BALTIMORE, MD.—Bids are being received for 
the City & Suburban Ry. bridge across Colgate Creek. 
The bridge will be 1,6uu ft. long and will extend from 
Point Breeze to St. Helena. ‘the “Sun” states that 
it will be of pile construction with a steel druw span 
in the center. Des. Engr., F. H. Smith. 


PIEDMONT, W. VA.—Press reports state that 
H. G. Davis & Bro., who recently purchased the 
Franklin Coal Co.’s property near this city, will build 
a bridge across the Potomac Kiver and make exten- 
sive improvements. Col. Thos. B. Davis bas the pro- 
posed work in charge. 

ATLANTA, GA.—The county commissioners have 
voted to advertise for bids for a bridge across the 
Chattahooche River at Powell’s Ferry.——It is re- 
ported that an appropriation of $40,000 will soon be 
asked for the proposed Alabama St. bridge. Plans 
have been made for the bridge and the right of way 
secured. 

AUGUSTA, GA.—The following bids were received 
Dec. 15 for the construction of an iron bridge at 
Greene St.: Grant Wilkins, Atlanta, 90-ft. span, 
$6,483; Geo. H. Crafts, Atlanta, 128-ft. span, $7,070, 
or with piles and griilage, $8,620; Fr. von Emperger, 
New York, 80-ft. span, concrete arch, complete, 
——s roadway, $14,845; A. J. Twiggs, Au- 
gusta, ange of span not stated, plate girder, 
complete, $10,715; Watkins & Hardaway, Birmingham, 
$6, and $11,925; M. O. Bellingrodt, Augusta (re- 
cently from Chicago), 110-ft. span, through bridge 
similar to the North Augusta Bridge, $6,913, including 
the removal of old bridge and replacing water pipes; 
plate girder, $9,070. 

DANDRIDGE, TENN.—We are informed that the 
question of bridging the French Broad River, at this 
p:ace will be brought before the January term of the 
county court. The river will require a bridge about 
550 ft. long; water 37 ft. deep at extreme high water; 
rock bottom. 


ABBEVILLE, LA.—The ecaptrection ef an iron 
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bridge in place of a wooden structure, estimated to cost 
$10,000, is being agitated. Pa OE ee 

AYTON, OHIO.—There is talk 0 uildin; 
mahaee at Main St. and Th‘ird St., as the present 
structures are not thought to be strong enough for the 
electric railway traffic. 


ARIBPITA, O.—Surveyors are said to be at work 
“nue a proposed bridge across the Ohio River at 
this place to be built by Pittsburg capitalists. The 
board of trade is reported as to help the — . 

‘i DO, O.—Bids are asked until Jan. or the 
ne nn ot $200,000 of 4% bridge bonds. J. H. Rheatt, 
by. Audr.— Application has been made to the war 
department for permission to locate the up-river see a 
at Fassett St. and Walbridge Ave. Jared A. Smith, 
U. 8. Engrs., will soon make the location. 


VARREN, O.—Bids are asked until Jan. 15 for con- 
otrecting the superstructure of a three-span irder 
bridge across the Mahoning River. A. E. Andrews, 
Cy. Clk. The council has rejected all the bids for 
building the superstructure for this bridge. The pro- 
posals were from $4,000 to $5,000 lower than pre- 
viously submitted for the same work, but the council 
thinks that it can save $1,000 more by again adver- 
tising. 

WABASH, IND.—Press reports state that Geo. W. 
Kittredge, Ch. Engr. of the Big Four, will soon let the 
contract for a new iron bridge over the Wabash River 
at this place. The bridge will be 700 ft. long. in seven 
spurs of 100 ft. each, and in approaching it from either 
side there will be some expensive trestle work. 

HOUGHTON, MICH.—Bids are asked until Jan. 8 
for rebuilding the county bridge across the Portage 
Lake, excepting the draw, with iron or wood. R. H 
Shields, Clk. 


ItURON, MICH.—Press reports state that the coun- 
cil has voted for the construction of a new bridge 
across Black River from Tenth St., on the south, to 
Reers St., on the north. The right of way for a bridge 
at this point can be secured without any cost, and thre 
necessary steps will be immediately taken to have the 
bridge built at an early day. 


MOLINE, ILL.—Gen. Flagler has recommended that 
a new steel superstructure be constructed on the Ruck 
Island bridge, at an estimated cost of $450,000. 


PLAINVILLE, ILL.—It is reported that a new 
bridge is to be built across Collins’ Branch, northwest 
of this town. T. 8S. Elliott, Supervisor. 


CRESTON, IA.—Bids are asked until Jan. 7 for 
building flat wooden bridges in Union county for one 
year. J. E. Cherry, County Audr. 


KANSAS CITY, KAN.—Daniel Bontecou, J. A. L. 
Waddell, Geo. Pegram and C. A. Bilis, Dugrs., have re- 
ported that the Riverview bridge across the Kaw River 
is not safe and cannot be repaired. It is reported 
probab:e chat one or more new bridges will be built 
as soon as possible, and that a suitable bridge can be 
built for about $60,000. B. S. Coler, New York, Pres. 
Kansas City Traction Co., is reported to have tele- 
graphed C. F. Hutchins, Secy., that specifications are 
being made for a bridge for tais company, which will 
be built at once if the necessary perm‘ssion is secured. 

DRAYTON, N. DAK.—The senate has passed a Dill 


authorizing the construction of a bridge across the Red 
River at this place. 


BUTTE CITY, MONT.—The county commissioners 
are reported as taking steps towards the construction 
of a new bridge over the Big Hole River near Dewey's 
flat, the cost to be jointly paid by Silver Bow and 
Beaverhead counties. 


LITTLE ROCK, ARK.—Press reports state that the 
Little Rock Bridge & Terminal Co. bas awarded a con- 
traet to the Missouri Valley Bridge Works for the con- 
struction of the beidge across the Arkansas River at 
this point, the work to be completed by Jan. 1, 156. 
Ch. Engr., George 8. Morison. The contract for the 
building, gradiag, and ee on the terminals 
ard belt line has been awarded to N. 8S. Wood & CGo., 
Wichita, Kan., who agree to have the same compieted 
and in readiness for trains by the time the bridge Is 
ready. They expect to furnish terminals for the Littie 
Rock & Memphis and Little Rock & Pacific railways. 

SEATTLE, WASH.—F. A. Twichell, Clk. County 
Commissioners, writes us that the contract for the 
piers and span for the bridge over the White River at 
Auburn has been awarded to the Northwest Bridge Co., 
Seattle, at $2,794; pile approaches, $2.25 per lin. ft. 
The other bidders were Geo. B. Kittinger, Seattle: 
Seattle Bridge Co., Seattle; Fred Brooks, Back Dia- 


mond, Wash.; Reede & Wisner, Tacoma; San Francisco 
Bridge Co., Seattle. 


WINNIPEG, MAN.—Plans have been completed for 
the proposed Maryland St. bridge across the Assini- 
boia River. Cy. Engr., H. N. Ruttan. 


WATER-WORKS 

EVERETT, MASS.—The council has voted to apply 
the p ey of the $50,000 of water bonds, less about 
$20,000, to extending the works. 

WORCESTER, MASS.—John A. Dean, of the Dean- 
Whitney Elevator Co., is reported as trying to form 
a local corporation which will petition for a franchise 
to establish a pumping plant by which all the ele- 
vators in the city can be run by water at the same 
speed as when high-water pressure was used. Two 
large mains in the business streets, one being a re- 
turn pipe, and a 300-HP. high-speed engine would be 
required; estimated cost about $100,000. 


PROVIDENCE, R. I.—Bids are asked until Dec. 28 
for 11% gross tons of 4-in., 180 tons of 6-in., 230 tons 


of 8-in. and 45 tons of 12-in. cast i . KB. 
Smith, Comr, Pub, Wks. ron pipe. Robt. F 


HOMER, N. Y.—The Homer Water Su ply Co. has 
been incempernges with a capital stock = $20,000; di- 
rectors, m. F. Ross, Chas. F. Pond, T. A. Smythe 


and others of Rochester, » M. - 
- er, and F. M. Goff, of Spencer 


SCHENECTADY, N. Y.—The common cou 
adopted the plan for securing a water _ i 
the wells in the town of Rotterdam, noted last week. 
L. B. Sebring. Cy. Engr., writes us that the pro- 
posed work will uire two sets of vertical pumps, 
one stand-pipe and about two miles of 24-in. iron pipe, 
ee estimated cost being as follows: Pumping sta- 
ton, ete., $29,000; pumps, $65,000; pump house, $2,- 


000; land damages, $3,000; pipe to city, $59,000; water- 
tower, etc., $28,000; collecting galleries, $7,000; in 
take, $8,000; extra, $2,000; total, $214,000. Engrs., 
Stanwix Engineering Co., Rome, N. Y. 

CLINTON, N, J.—It is stated that works will soon 
be put in. 

GLASSBORO, N. J.—A contract has finally been 
signed with the American Pipe Co., according to re 
ports, for works, the construction to be commenced 
in the spring. 


“ NEWTON, N. J.—The contract for constructing 
works has been awarded to Smith & McCormick, 
Easton, Pa., 17 bids being received. Ch. Engr., 
Louis L. Tribus, New York. 


WOODBURY, N. J.—The Woodbury Heights Land 
Co, is trying to secure ay extension of the mains to 
the Heights. It is stated that the citizens offer to pay 
the expense of the extension and 15% over the regular 
rate to customers. 

EAST GREENVILLE, PA.—Horatio Sands, Engr., 
wiites us that the contract for works has been 
awarded to O'Reilly & Nolan, Reading, at $15,631, 
works to be completed by April 1. The other total 
bids were as follows: M. J. Drummond, N. J., $17,- 
Suu; Peter Millaner, Pottstown, $16,268; Jos. P. 
O'Reilly, Reading, $16,246; P. Frank Hawman, Read- 
ing, $17,100. 

NEW HOLLAND, PA.—It is reported that sur- 
veys are being made to supply this town with water 
from springs two miles distant. 

WILKES BARRE, PA.—The Consumers’ Water Co. 
has petitioned for a franchise. Secy., Geo. H. But- 
ler. This is one of the four companies incorporated 
some time ago to utilize the Campbell’s Ledge water 
supply. The Campbell's Ledge Water Supply Co. 
proposes to secure the water and sell it to the Con- 
sumers’ Water Co, to supply this city; to the Falling 
Springs Water Co. to supply the Marcy region, and 


to the Susquehanna Water Co., whose territory is to 
be Plains and vicinity. 


BALTIMORE, MD.—Bids are asked until Jan. 7 for 
1,935 tons of 12 to 1%-in. cast iron water pipe, and 
other supplies. Wm. L. Kenly, Acting Ch. Engr. 

TENNILLE, GA.—Bids are reported as being re- 
ceived for an artesian well, steel tower 100 ft. high, 
30,000-gallon steel tank and pump. J. C. Harman is 
mayor. 

THOMASVILLE, GA.—A committee has been ap- 
pointed to see if $10,000 can be borrowed for new 
works. 

APALACHICOLA, FLA.—J. F. Le Baron, Jackson- 
ville, has prepared plans and specifications for works, 
which are now being considered by the council. 

GAINESVILLE, FLA.—It is reported probable that 
the service will soon be extended to East Gainesville. 

MONTGOMERY, ALA.—A press report of Dec. 21 
States that the charter of the Capital City Water- 
Works Co. has been annulled by the supreme court 
and a receiver appointed, the company having vio- 
lated its charter in having furnished the city an ad- 
mixture of artesian and river water instead of pure 
artesian water. 

GREENVILLE, MISS.—At an election Dec. 18 the 
citizens ratified, by a vote of 286 to 12, a contract 
awarded to Wingtield & Ellis, Chattanooga, Tenn., 
to construct works; supply from artesian wells; city 
to be furnished 100 hydrants for an annual rental of 
$4,000, 

NEW ORLEANS, LA.—Bids are asked until Jan. 
21 for laying 22,000 ft. of 8 and 6-in. pipe, as stated 
in our advertising columns. Bids will be asked a few 
days later for laying an additional 30,000 ft. of 8 


and 6-in. and 27,000 ft. of 30 to 12-in. pipe. L. H. 
Gardner, Supt. 


CARROLLTON, KY.—O. M. Wood, Mayor, has been 
authorized to advertise for bids for constructing the 
proposed works. 

3 ASHLAND, O.—Bids will robably be asked next 
ronth, according to reports, for constructing complete 
works. C. G. Duncomb, Cy. Clk. 

CANTON, 0.—L. B. Ohlige 
the purchase of new boile 
water supply 
more wells. 


r, Supt., has recommended 
rs, and an increase in the 
either by a larger storage capacity or 


CLEVELAND, 0.—Bids are asked until Jan. 21 f 
4,000 ft. of 42-in., 2,700 ft. of 36-in.. 3.100 ft ~" 30-In, 


13,000 ft. of 24-in. and 5,700 ft. of 16-1 : 
i. -. vaky, De. PO. oe Ce 


HAMILTON, O.—Bids are asked until Jan. 2 for 
building a receiving well and furnishing and laying 
connecting pipes. Jos. J. McMaken, Cy. ek. 

LOGAN, 0.—A committee has been - 
cure estimates for works. aren oe ee 
isa eon age 4 chamies f commerce is taking 
s © secure an issue o 000 
fire protection. . ee 

ZANESVILLE, 0.—It is reported that the building 
of the new stand-pipe has shown that j Ati 
Ske ee hip own that new mains will 

BRIGHTWOOD, IND.—Bids will be received until! 
Jan. 15 for constructing a complete system of works, 
as noted in our advertising columns. Plans and spec- 
eee a the office of W. S. Shields, 
ongr., tle an rust Bidg., C . r fre 
Charles Meadows, Chn. Com. be eo 

BERRIEN SPRINGS, MICH.—R. D. Dix writ 
that the Berrien Springs Water Power Co.., noted Dec. 
13, has not yet secured a franchise. The first work 
to be done will be the construction of a dam. 

DETROIT, MICH.—The water board will need about 


160,000 Ibs. of lead next year. 


The price 
is reported to have been 3% cts. oie Ib. spanticcaes ama 


BROOKLYN, ILL.—The Niedringhaus Water-W 
Co., of Granite City, has petitioned for a le 
CISSNA PARK, ILL.—The village clerk 
that the contracts for works have bean paeee it 


ie _eaten that Hobson & Caughron are sinking the 


tT apdaaeae ILL.—It is stated that works will be 
Pp n. 

MAYWOOD, ILL.—Samuel H. Donald il. 
lage Clk.. writes us that an artesian well kone 
bored, a depth of nearly 1,000 ft. having been reached. 








and that Hill & Enright, Chicago, have been engaged 
as engineers for works, -Arthur Jones, Pres. 

MILAN, ILL.—Bids are asked until Jan. 21 for con 
structing works, as stated in our advertising columns. 
Engr., W. A. Darling, Rock Island, Ill. Geo. W. 
Smith, Clk. 

PEORIA, ILL.—The receiver of the water company 
is reported as stating that new mains, to cost about 
$50,000, are needed from the reservoir, but that the 
money is bot bow available. 

ROCK ISLAND, ILL.—A. D. Huesing, Cy. Clk., 
writes us that the following bids were received for 
constructing the proposed stand-pipe and foundations: 


Geo. Cadogan Morgan, Chicago.. : we ee e G0, CRS 
Corbett & Stadler, Aurora............ eens ee 
Chicago Bridge & Lroy Co., Chicago... s 24 
Schreiber & Sons’ Co., Cincinnati... .. .. 4,085 


ROSSVILLE, ILL.—The council is taking steps to 
issue $6,000 in bonds for the new works. 8S. W. Me 
Guire, Village Clik. 

SALEM, ILL.—The Baltimore & Southwestern R. R 
Co. is reported as contemplating the purchase of 50 
acres of iand east of this place as a site for a reser 
voir. 

SIDELL, ILL.—Plans for works are about com 
pleted by L. W. Straw & Sons, Danville, according to 
reports. 

WOODSTOCK, ILL.—Bids are asked until Jan. 4 
for coustructing works, including 6,800 ft. of S-in. and 
12, G00 ft. of Gin. pipe and 41 hyurants. Geo. W. Field, 
Cy. Clk. 

LANCASTER, WIS.—Col. J. G. Clark, Chn. Com., 
was in Milwaukee last week consulting with au engl 
neer in regard to plans for works, according fo re- 
ports. 

SUPERIOR, WIS.—The committee has reported that 
the supply contains sewage and other dangerous bat 
ter and that immediate steps should be taken to se 
cure a better supply either by requiring the water com- 
pany to extend the Intake a proper distance into the 
lake or by the annulment of its franchise on the 
ground of forfeiture. 

MUSCATINE, IA.—The commercial club Is agitat- 
ing the question of municipal ownership of the works. 

WHITTEMORE, IA.—A. Yale, Cik., writes us that 
a town well is being drilled and that a tower and tank 
will be constructed. The parties drilling the weil 
will accept 6% city warrants in payment; contract for 
tower and tank not awarded; population, Gv. 

MINNEAPOLIS, MINN.—It is reported probable 
that new bids will be asked for supplying the city 
with a quantity of pipe. 

JONESBORO, ARK.—It is reported that there is 
talk of constructing works. 

PRESCOTT, ARK.—Works are proposed, according 
to reports. 

BROWNSVILLE, TEX.—The “Herald"’ states that 
the city should build works, but as this is impossible 
the cit.zens shouid take the matter in hand. 

FORT WORTH, TEX.—The committee has about 
completed arrangements for constructing the three 
Clear Fork dams, and is selecting the site for a res- 
ervoir. 

WICHITA FALLS, TEX.—A press report states 
that negotiations are about closed whereby this city 
will secure works and electric lights. 

LOS ANGELES, CAL.—The Eureka Springs Water 
Co. has been incorporated with a capital stock of 
$50,000, of which $5,200 is paid in; by M. L. Wicks, 
A. B. Norton, H. G. Gordon and Ulrich Knock, or 
this city, and W. H. Prittle, of Pasadena.——The 
Spilman Suburban Water Co. has been incorporated 
with a capital stock of $2,500,000, of which $500,000 is 
paid in; by M. T. Spilman, E. C. Hine, Ben ©. Tru- 
man and M. A. Sattley, of this city, and ©. E. Brooks, 
of Pasadena. 

REDLANDS, CAL.—The Barton Pipe Line & Water 
Co. has been organized; proposed work will include the 
sinking of a system of wells; Pres., W. A. Nichols; 
Secy., S. A. Grover. 

SAN FRANCISCO, CAL.—The Dinsmore Water Co 
has been incorporated with a capital stock of $3,U00, 
all paid in; incorporators, Robt. E. Bredon, London, 
Eng.; Lily V. Bredon and Chas. A. Fernauld, San 
Francisco; Edward Roberts, Montecito, and Donald 
Y. Campbell, Oakland. 


LEVIS, QUE.—It is reported that efforts are being 
made to secure a supply and put in works. 
_FRASERVILLE, ONT.—An exclusive franchise for 
“> years has been granted to Louis H. Tache and J. 
©. Mignault, of Mignault, Belanger & Amos, Engrs., 
Montreal, aceording to reports. 


ARTESIAN WELLS. 


RAVENNA, O.—The city is reported as about to 
spend $5,000 in sinking wells to secure an additional 
water supply. 

SAN MARCOS, TEX.—Herbert A. Gill, Acting Fish 
OComr., Washington, D. C., writes us that the following 
bids were received for the construction of an artesian 
well on the property of the U. S. fish commission at 
San Marcos, Tex., as advertised in Engineering News: 
‘udson Bros., by M. C. Judson and J. W. Judson, Sau 
Antonio, Tex., for first 400 ft. in depth, $2,000; for 
each succeeding 100 ft. $5 per lin. ft., up to 1,000. Ex- 
ward F. Joyce, St. Augustine, Fla., for first 400 ft. $10 


- lin. ft.; for each succeeding 100 ft. $11.5) per lin. 


IRRIGATION. 


JUNIATA, NEB.—Press reports state that there is 
much interest being taken in irrigation and that steps 
have been taken to use 6-in. wells and the reservoir 
system with from 6 to 12-HP. steam engines and wind- 
mills, which will enable the farmers to irrigate from 
20 to 40 acres each. 


PENDLETON, ORE.—A comprehensive plan is be- 
ing formed to take the place of all other schemes for 
reclaiming 50,000 to 60,000 acres of Umatilla county 
lands, according to reports. It is stated that the 
Umatilla Ditch Co., with 8. P. Sturgis, cashier of the 
First National Bank, at the head, has offered to give 
up its valuable right of way, engineers’ plans and 
government treaty privileges across the 


reser 





vation to any one taking hold of the enterprise and 
pushing it to completion. An official announcement 
has been made that $200,000 to $300,000 is ready. 
The persons furnishing the capital to the local pro- 
motors offer to put up a $25,000 certified check as an 
evidence of good faith, and guarantee that the re- 
mainder will be furnished when ready to begin work. 

PHOENIX, ARIZ.—Curran & Hussey, Engrs., Pitts- 
burg, Pa., write us that contracts will not be let 
until some time in January for the construction of the 
storage reservoir of the Pennsylvania Irrigation Co. 
near this city. The work will consist of a dam 614 
ft. in length at top, 72 ft. at bottom, and 188 ft. high, 
between two mountains, forming a storage reservoir 
of 6,534,000,000 gallons capacity. The water will be 
let out of the reservoir by pipes through a tunnel of 
solid rock at one side of the dam and will follow the 
course of a stream for about six miles where there is 
a smaller dam forming a distributing reservoir. The 
ditches will probably reach a total length of 16 miles. 

NEW COMPANIES.—Portiand Land, Irrigation, 
Lumber &.Fuel Co., Portland, Ore.; $100,000; H. 
MeCoy. 

Spilman Suburban Water Co., Los Angeles, Cal.; 
$2,500,0000 M. T. Spilman, E. ©. Hine, RK. ©. Truman, 
low Angeles; C. E. Brooks, Pasadena. 

Tularosa Reservoir & Irrigation Co., 
Mex.; $100,000; the main reservoir is to 
atructed in the Tecolote Canyon, Don Ana 
Numa Raymond, P. Freudenthal. 

SEWERS. 

(LARBMONT, N, H.--It is reported that the propo 
sition to have surveys and estimates made has been 
voted down, but it is not probable that the opposition 
will be able to hold out long, as the establishment 
of the district shows that a majority of the voters are 
in favor of having a sewerage system. 

SOUTH FRAMINGHAM, MASS.—Press reports state 
that the preliminary plans for the construciion of a 
system of drainage which will carry off the water now 
flowing through the under drains connected with the 
sewer system, and over which there has been a great 
deal of controversy between Boston and Framingham, 
have been completed, These plans will be submitted to 
the state board of health for approval. The estimated 
cost of the work is about $13,500, 

NEW LONDON, CONN.--Geo. K. Crandall, Cy. Sury., 
Writes us that pans have been prepared for the exten- 
sion of the system on Winthrops Neck, but that no 
action has been taken by the board towards doing the 
work. 

ALBANY, N. Y. 
structing 12 to 6-in. pipe sewers in Bradford St. 
Lanahan, Clk. Bd. of Contract. 

BUFFALO, N. Y,—Bids are asked until Jan. 
eonstracting a 42-in. brick sewer in Broadway. RK. 
Parsons, Secy. Dept. Pub. Wks. 

OHARLOTTR, N. Y.—The state board of health has 
approved the plans for a system 23,645 ft. in length 
exclusive of laterals and connections, estimated to 
cost $15,000. An election was held Dec. 24 to vote on 
the question of issuing bonds. Chas. A. Derr, E. E. 
Denise, J, M. Keenan and J. W. Estes have been ap- 
pointed a committee, 

GOWANDA, N. ¥.—The construction of a system is 
being agitated. 

SHA OLIFF, N. Y.—The construction of a system es- 
timated to cost, with disposal works, about $12,000 per 
mile, is being discussed. James J. Powers, who has 
eharge of the construction of the sewers in the an- 
nexed districts of Brooklyn, has been consulted by the 
village. J. M. Oldrin, Editor of the ‘News,’ and 
W. W. Jones are interested. 

SYRACUSE, N. Y.—It is reported probable that the 
bourd of health will recommend to the council the 
immediate construction of a system in Ward 10. S. M. 
Givay, Providence, R. L, is preparing plans for a system 
for the entire city. H. F. Stephens, Oy. Clk. 

NEWARK, N. J.—Bids are asked until Jan. 3 for con- 
structing 740 ft. of 18 and 12-in. pipe sewers in two 
streets. J. C. Mundy, Gen, Supt. of Wks. 

ERIE, PA.—The city engineer estimates the cost 
constructing a sewer in Cherry St. at $5,060, 

WILLIAMSPORT, PA.—Geo. D. Snyder, Cy. Engr., 
writes us that the council has passed an ordinance for 
the issue of $100,000 in bonds for sewers. Bids for the 
work will probably be asked early in the spring. 

WASHINGTON, D. ©.—Senator Faulkner has intro- 
duced in the Senate an amendment to the district ap- 
propriation bill appropriating $86,000 for the building 
of a trunk sewer from U St. in Eckington to Lansing 
St. in Brookland. 

RHNWOOD, W. VA.—The council will probably be 
petitioned to construct a system, according to reports. 

HAMILTON, O.—The commission has prepared plans 
for a sewage pumping station. 

IRONTON, O.—The council has passed an ordinance 
for constructing sewers in two streets. G. Davies, 
Cy. Clk. 

MANSFIELD, O.—1Tt is reported that the assistant 
city engineer is making surveys of that part of the 
town within a radius of two miles of the railway ‘sta- 
tion for the purpose of extending the system. 

JBFFRRSONVILLE, IND.—The construction of sew- 
ers and the issuing of bonds for that purpose are being 
discussed by the council. 

NEW ALBANY, IND.—John F. Piatt, Secy., writes 
us that a great many people want a system, but that 
nothing definite has yet been done. 

DENVBR, COLO.—Bids are asked by the board of 
public works until Jan. 4 for the disposal of a por- 
tion of the sewage of the city, same to be removed 
from 38th St. and other outlets to some point near the 
B. & B. crossing at Sand Greek; certified check for 
$1.000 must accompany bid. Arthur C. Harris, Pres. 
Bd. Pub. Wks. 
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STREETS. 


SPRINGFIELD, MASS.—The council is considering 
an ordinance for grading and paving Summer St. at an 
estimated cost of about $10,000. 


ENGINEERING NEWS. 


NIAGARA FALLS, N.Y.—The city engineer estimates 
the cost of paving Falis St. from Riverway to Third 
St. with asphalt at $40,000; brick, $28,500. Es- 
timated cost of paving Main St. from State Reserva- 
tion to Thomas St., with asphalt, $20,100; brick, $15,- 
470. The council has not yet decided which to use. 

PHILADELPHIA, PA.—Bids are asked until Dec. 28 
for furnishing brick, cement, terra-cotta pipe, and for 
macadamizing and paving with asphalt, etc., during 
1895. Russell Thayer, Ch. Engr., Fairmount Park 
Counrs. 

BALTIMORE, MD.—It is proposed to pave two 
streets with asphalt blocks, one street with as- 
phalt and to repave Patterson Park Ave. with mosaic 
blocks, estimated to cost $42,000. 

PLEASANT RIDGE, O.—Bids are asked until Jan. 18 
for the purchase of $3,000 of 6% bonds for constructing 
artificial stone sidewalks. KR. T. Hutton, Ok. 

SANDUSKY, 0.—The bids for paving Water St. with 
South Zanesville brick, estimated to cost $30,975, have 
been rejected and the council has passed resolutions 
calling for new bids. 

EAST ST. LOULS, ILL.—Francis McCabe, St. Louis, 
has been awarded the contract for paving Bighth St. 
with Wabash brick at $78,582. 

LA GRANGB, ILL.—C. W. Northrup, Village Clk., 
writes us that street improvements are contemplated in 
the early spring, which will consist of macadamizing 
and curbing three or four miles of streets. It is prob- 
uble that 14 miles of brick pavement will be con- 
structed. 

MAYWOOD, ILL.—S. H. Donaldson, Jr., Village 
Clk., writes us that the council has passed an ordin- 
ance to pave Fifth Ave. with brick. Novhing further 
has been done in the matter. Engrs., Hill & Enright, 
Chicago. 

WAUKEGAN, ILL.—H. W. Large, Engr., writes us 
that plans and estimates for five blocks of brick pav- 
ing are being prepared. 

MILWAUKEE, WIS.—The board of public works esti- 
mated the cost of paving Grand Ave. with asphalt frou 
Thirteenth St. to the western city limits, or Thirty-fifth 
St., at $41,000 to the Sixteenth Ward fund, and about 
$85,000 to $90,000 to the property owners. 

OTTAWA, ONT.—Bids are asked by the council un- 
til Jan, 25, according to reports, for asphalt paving 
during next year. 


ELECTRIC LIGHT AND POWER. 


BRIDGEPORT, CONN.-—It is reported that the 
Danbury & Bethel Horse R. R. Co., will apply to the 
assembly for an amendment to its charter, authoriz- 
ing it to furnish power for mechanical purposes. 

BROOKLYN, N. Y.—Bids are asked until Jan. 4 
for lighting the streets and public bulidings by elec- 
tricity and gas for one year. A. T. White, Comr. 
Cy. Wks. 

CLAYVILLE, N. Y.--Press reports state that there 
are efforts being made to establish a water power 
electric light plant at this place, and that possibly 
Clayville, Sauquoit, Chadwicks and Washington Mills 
may be lighted by electricity in the near future. 


MECHANICSVILLE, N. Y.—When the Powers syn- 
dicate, which has the franchise for putting in the 
electric road is ready for that work a_ proposi- 
tion is to be placed before the management for put- 
ting in an extra line for lighting of stores and dwell- 
ings, according to reports. 

PRATTSVILLE, N. Y.—Clifford Champion is con- 
sidering a scheme to establish an electric light plant 
aut this place. 

DUNCANNON, PA.—The 
electric light proposition. 8. 

POTTSVILLE, PA.—An election will be held in 
February, when the citizens will vote on the ques- 
tion of establishing an electric light plant. 

ROTHSVILLE, PA.—We are informed that a propo- 
sition to secure light from an electric plant a dis- 
tance of 24% miles from this place is being considered. 

TAMAQUA, PA.—The citizens will vote in February 
on a proposition to build an electric light plant. 


WASHINGTON, D. C.—The following bids have been 
received for three engines to operate dynamos in the 
congressional library building: 

The Fisher Foundry & Machine Co., Piitsburg. ..$3,463 
The Buckeye Engine Co., Salem, O 5,200 
Ames Iron Works, New York...............-.+ 6,300 
George C. Howard, Philadelphia , 

Pierce & Miller Engineering Co., New York.... 
Sterns Mfg. Co., Erie, 

Morton, Reed & Co., Baltimore ... 

Crook, Horner & Co., Baltimore 

Justic W. Parker, Philadelphia 

B. W. Payne & Sons, Chicago 

Walter L. Clark, New York 

Watertown Steam Engine Co., New York 

W. R. Fleming & Co., New York 


BRUNSWICK, GA.—It is reported that a company 
is being organized to put in an electric light plant. 

SAVANNAH, GA.—J. H. Johnson, Pres. Savannah, 
Thunderbolt & Isle of Hope Ry. Co., writes us that the 
company has made no progress in electric lighting 
beyond getting a charter. There is considerable sur- 
plus power in the power house. A storage battery or 
necumulator has attracted the attention of the com- 
pany and before proceeding further this style of plant 
will be investigated. 

IMLAY CITY, MICH.—It is reported that a Detroit 
electric light firm is negotiating with the citizens with 
a view to putting in an electric light plant. at this 
plece. 

DANA, ILL.—An electric light plant is soon to be 
put in at this place, according to reports. 

PEORIA, ILL.—Bids are asked until Feb. 1 for put- 
ting in gas and electric light plants and for lighting 
this city for 10 or 20 years, as stated_in our advertis- 
ing columns. John Hall, Chn. Com.; Frank 
Lakens, Cy. Clk. 

ROCKFORD, ILL.—The construction of an electric 
light plant is being discussed. 


eouncil is considering an 
Bb. Sheller, Ch. Burgess. 
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MYSTIC, LA.—Lee Bros. have made a reposition + 
the council to light the city with 160 inedetancent oh 
at o0 cis. each per month. Lee Bros. have recently » 
in a private plant. a. 

KANSAS CITY, KAN.—Bids are asked by the county 
commissioners until Jan. 7 for lighting the publi. 
buildings with electricity. ; 

OSAWATOMIBE, KAN.—It is reported that the ele 
tric light station was destroyed o fire Dee. is io 

ASHLAND, NEB.—The council is to be petitions: 
to call an election to vote on the question of buiidi; 
an electric light plant. = 

FREMONT, NEB.—The city engineer is preparin 
plans for an electric light plant. 7 

DOUGLAS, WYO.—It is reported that the Doug), 
Power & Electric Le Co. has submitted a pgopos 
tion to the town to build a 250-HP. plant for mar) 


loss 


facturing purposes. The company proposes to fu; 
nish the power for the city water-works and the ele 
tric light plant. : 

MONTGOMERY CITY, MO.—L. A. Thompson, ()\ 
writes us that Geo. J. Ferguson & Co. have be 
granted a franchise for an electric light plant. - 

WEBB CITY, MO.—The citizens will vote Dec. ox 
on a proposition to issue $15,000 in bonds for an elm 
tric Hight plant. 

MAMMOTH SPRING, ARK.—It is reported 
King & Cook have been granted a franchise fo; 
electric light and power plant. 

WICHITA FALLS, TEX.—It is reported that a 
rangements have been completed for supp_ying this «i:, 
with electric lights. 

SOUTH BEND, WASH.—Bakes & Yeck, electric: 
contractors, Tacoma, have leased the electric lig 
plant of its owner, Gen. M. Haupt, Philadelphia, 1 
for five years, and will run it. The plant has been id 
for over a year and a half. 

SAORAMENTO, OCAL.—Press reporis state that ti. 
South Yuba Water Co, has applied to the trustees fu; 
a franchise to bring electricity into this city from « 
power site at Newcastle, 30 miles distant. This com 
pany is now installing plants for lighting Aubw 
Rocklin, Newcastle and Penryn with electricity, and 
claims to be able to furnish 4,500 HI’. for Sacrament. 

FRASERVILLE, QUE.—Louis H. Tache and J. © 
Mignault, of Mignault, Belanger & Amos, engineers 
Montreal, have obtained exclusive privileges for 25 
years for the construction and maintenance of wate: 
works, a system of lighting, electric power and drain 
age, according to reports, 

OOLLINGWOOD, ONT.—It is stated that at the cor 
ing municipal election a proposition will be voted upon 
to issue $4,000 in bonds for extending the water-works 
and $6,000 for electric lights. 

TORONTO, ONT.—Bids are asked until Jan. 3 for 
constructing an electric light plant for the Island Park 
John Hallam, Chn. Park Com. 


MELBOURNE, AUSTRALIA.—Bids are asked wii! 
Jan. 22 for furnishing and erecting alternating current 
dynamos, switchboards, instruments, ete., for an ele 
tric light plant. John Clayton, Town Olk. 

NEW COMPANIES.—Valparaiso Gas & Electric Co., 
Valparaiso, Ind., $120,000. 

Ferris Electric & Mfg. Co., Cedar Rapids, Ia.; $10, 
O00, 

Detroit Electric 
Mich.; $50,000. 

Castle Rock Electric Co., Castle Rock, Wash.; $1,000 
H. V. Gates, C. E. Forsyth. 

W. J. Davis Electric Co., Pittsfield, Mass., to manu 
facture electrical supplies and novelties. 

Home Heating & Lighting Co., Toledo, O.; 
J. F. Zahn, H. T. Yarryan, R. W. Smith. 

Empire Light & Power Co., Quincy, LIl.; $25,000; [. I. 
Faucett, H. O. Chandler, John P. Wheeler. 

Ohio Valley Electric Co., Avalon, Pa.; $5,000, com 
menced with $500; Treas., D. M. Sloane, Allegheny. 

Ohio Valley Electric Co. of Bellevue, Bellevue, Pa.:; 
_—_ commenced with $500; D. M. Sloane, Alle- 
gheny. 

Ohio Valley Electric Co., Ben Avon, Pa.; 
commenced with $1,000; Treas., Donald M. 
Allegheny, Pa, 

Ohio Valley Electric Co. of Emsworth, 
Pa.; $5,000, commenced with $500; Treas., 
Sloane, Allegheny. 

Delaney Heater & Rheostat Co., South Orange, N. J; 
$100,000; to manufacture rheostats and electric heat- 
ing apparatus; Roderick Robertson, Bast Orange; 
Frank W. Toppan, John C. Tomlinson, New York. 

Susquehanna River Electric Co., Baltimore, Md.; 
$100,000; to utilize a water power similar to that of 
the Niagara River and to transmit the electricity to 
Baltimore, Wilmington and Philadelphia; Pres.. M. 
H. Houseman; Treas., Geo. K. McGaw; J. S. Hull, 
Baltimore; C. R. McConkey, Peach Bottom. 


MISCELLANEOUS CONTRACTS AND SUPPLIES. 


PARK BONDS.—Oleveland, O.—Bids are asked until 
Jan. 9 for the purchase of $200,000 in 4% park bonds. 
W. A. Madison, Cy. Audr. 

PILES.—Sioux City, Ia.—Bids are asked until Jan. 14 
for furnishing materials and driving piles at Sioux 
City. Capt. H. F. Hodges, U. 8. Engr. Office. 

SCHOOL _BUILDING.—Buffalo, N. Y.—Bids are 
asked until Jan. 3 for the erection of a 16-room school 
building. R. G. Parsons, Secy. Dept. Pub. Wks. 

JETTY.—San Francisco, Oal.—Bids are asked until 
Jan. 16 for building a jetty at San Diego Harbor, Cal. 
Lieut.-Col. W. H. H. Benyaurd, U. S. Engr. Office. 

HALL AND MARKET BUILDING.—Orillia, Ont. 
Rids are asked until Dec. 31 for the complete erec- 
Fg of a town hall and market building. C. E. Grant, 

OOURT HOUSE.—Woonsocket, R. I.—Bids are asked 
until Dee. 31 for the erection of a court house. Archs., 
Wm. R. Walker & Son, Providence. Geo. A. Wilbur, 
Chn. Com. 

DREDGING, BTC.—Philadelphia, Pa.—Bids are asked 
until Jan. 18 for constructing a pile dike and dredging 
in Alloway Creek, N. J. Maj. C. W. Raymond, U. 8S. 
Ecgr. Office. a 4) 48! 
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IMICAL ENGINE.—Buffalo, N.  Y.—The fire 
a. =o will soon ask for bids for a chemical 
ergine of the horizontal style; estimated cost, $5,000 
to $3,500. H. B. Page, Secy. Bd 

TOW AND DREDGE BOATS.—St. Louis, Mo.— 
Bids are asked until Jan. 23 for building a‘ tow and 
dredge boat, as stated in our advertising columns. 
Maj. Chas. J. Allen, U. 8. Engr. Office. 

GAS FRANOHISBES.—Kansas City, Mo.—The council 
is considering bills granting a gas franchise to Robt. 
M. Snyder, C. J. White, D. O. Smart and others, and 
also a bill to continue the present gas service. 

PILES AND DREDGING.—Portland, Ore.—Bids are 
asked unti! Jan. 12 for constructing and repairing pile, 
brush and stone dikes and dredging in Willapa_ River, 
Wash. Capt. Thomas W. Symons, U. 8. Engr. Office. 

OITY AND COUNTY BUILDING.—Detroit, Mich. 
The mayor has instructed Donald & Meter to draw 
plans of floor space for a proposed combination city 
and county building. A six-stery building is proposed. 

DREDGING MACHINERY.—Portland, Ore.—Bids 
are asked until Jan. 24 for furnishing dredging ma- 
chinery at Coos Bay, Ore., as stated in our adver 


tising columns. Capt. Thos. W. Symons, U. 8S. Engr. 
Office. 
DIKEB.— Montreal, Que.—The “Star’’ states that the 


Verdun council has passed an ordinance providing for 
the erection of a dike to cost about $70,000. The dike 
will extend from the city limits to the western limit of 
the Galt estate. 

LIFE-SAVING STATION.—Washington, D. C.—Bids 
are asked until Jan. 10 for the constructiou of a new 
life-saving station, etce., at Monmouth Beach, N. J 


as stated in our advertising columns. S. I. Kimball, 
Gen, Supt., Treasury Dept. 

TELEPHONE PLANTS. Anderson, Ind. — The 
American Telephone Construction Co. has been or- 
ganized with ©. M. Harriman president and R. H 


Ookefair manager. Press reports state that it will pu 
in plants immediately at Lebanon, Noblesville, Bluffton, 
Laporte and Anderson. 


SURVEYING.—Flemington, N. J.—S. M. Cooley, 
Cik., writes us that 75 bids were received for the 
proposed surveying, as advertised in the Engineer 
ing News, the prices rarging from $110 to $3,500, 
average price, $8.23. Owing to defective specifications 
all bids have been rejected. 

STEAM BOILERS, ETC.—New York, N. Y.—Bids 
are asked until Jan. 15 for three steam boilers, boiler 
feed pump, ete., for the new elevator plant in the 
U. S. custom house building in this city, as stated in 
our advertising columns. Address Chas, E. Kemper, 
Supervising Architect, Treasury Dept. 

OFFICE BUILDING.—Buffalo, N. Y.—A deal has 
been closed by which the erection of a 13-story office 
building at the southwest corner of Pearl and Church 
Sts. is assured. Lt will have steel framework, and is 
to cost about $600,000. Col. Geo. M. Moulton. Chi 
cago, is at the head of the enterprise. Adler & Sul- 
iivan, Archs., of that city have charge of the plans. 

EXPOSITION BULLDINGS.—Atianta, Ga.—The fol- 
lowing contracts were awarded last week: Manufac 
tures building, A. Wilson, Cincinnati, O., $36,000; ma 
chinery building, Atlanta Building ©o., $29,700: fores 
try and mining building, Atlanta Building Go., $11,231; 
agriculture building, Grace & Hyde, Chicayo, $16,! : 
electricity building, Gude & Walker, Atlanta, $12,000. 

DOCK WORK.—<Ashland, Wis.—It is reported that 
Ruttman & Ryan, Menominee, Mich., have secured the 
contract for raising the Wisconsin Central ore docks 
8 ft.. which has become necessary on account of the 
increase in size of lake carriers. The work will begin 
at once. The Chicago & Northwestern will also raise 
its docks here this winter and will extend them 300 ft. 
further into the bay 


DRAINAGE CANAL.—Chicago. Ill.—Bids are asked 
until Jan. 9 for completing the work on section F of 
the main drainage canal. This portion of the canal ex- 
tends from station 460 to station 415 and was award- 
ed to Ricker, Lee & Co., Nov. 23, 1892. About 16,310 
cu. yds. of rock and 572,564 cu yds. of glacial drift 
excavation remain to be done on the work. Thos. F. 
Judge, Clk., Rialto Bldg. 


CANAL IMPROVEMENTS.—Albany, N. Y.—The 
contract for improving 275 ft. of Champlain Canal at 
Stillwater, and rebuilding Lansing’s waste weir and 
spill-way hes been awarded to Pidgeon & Co., Al 
bany, at $9,542, and that for dredging and docking 
in Ohio basin, Buffalo, ineluding substructure for 
swing bridge, to the Buffalo Dredging Co., at $36,- 
328. The contracts for bridge work are noted under 
Bridges. 


HIGH SCHOOL BUILDING.—Medford, Mass.—The 
following bids have been received for the erection of 
a_ new high school building on Forest St.: Jerome C. 
Hosmer, $136,764; Woodbury & Leighton, $136,581: 
William ©. Edwards, $136,000; M. S. & G. N. Miller. 
$128,776; Charles H. Dodge, $128,381; Walter S. Samp- 
son, $125.999; Connery & Wentworth, $123.755; L. D. 
Willeut & Son, $121,296; H. H. Hunt, $119,386; Nor- 
cross Bros., $119,386; George Dawson, $114,995; John 
Y. Mainland, $114,895; H. P. Cummings & Co., Wor- 
cester (awarded contract), $105,900. 


CONDENSED LIST OF CONTRACTS PENDING 


WITH DATE OF OPENING BIDS. 
Bids to be 








opened. Work. Place. "Se 
Dec. 28.Dredging, Rock Island, Ill............Dee. 6 


Advertised, Eng. News, Dec. ‘6 to 27. 


28.Stone and br’k w’k at Kansas City. Mo.Dec. 6 
Advertised, Eng. News. Dec. 6 and 13. 
. 28.Fire hose, Buffalo, ‘ 


Dec. 


i ned Meher cnnnes 468 . 20 
Dec. 28.Water tower, New York: N. ¥.......... Dec. 20 
Dec. 28.Grading, New York. N. Y.............. Dec. 20 
Dee. 28. Bridge masonry, Philadelphia, Pa...... Dee. 20 
Dec. 28.Iron truss bridge, Circleville, O........ Dec. 20 
Dec. 28.Water tube boilers, St. Louis, Mo...... . 20 
Dec. 28.Water-works system. Meadford. Ont....Dec. 20 
Dee. 28.Cast iron pipe, Providence, R. L.........Dec. 27 
Dee. 28. Paving and supplies, Philade'’phia. Pa. .Dec. 27 
Dec. 29.Sewer system, Fortress Monroe, Va....Dec. 6 
Advertised. Eng. News. Dec. 6 to 27. 
Dec, 29. Water bonds ($30 20 


Dec. 20'Blectric light bonds. Sadier? Ont.” pes oe 
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Dee. 29.Rock tunnel, Boonton, N. J........ . Dee. 20 
Advertised, Eng. News, Dec. 20 and 27. 

31.Hire of dredging plant, Buffalo, N. Y..Dec. 6 
Advertised, Eng. News, Nov. 29 to Dee. 20. 
31.Court house, Woonsocket, R. 1. ... Dec. 27 
31.Hall and market bidg., Orillia, Ont Dee, 27 


Dee. 


Dee. 
Dee. 


Jan. 1.Pumping engine, Madison, Ind... Dee, 20 

Jan. 2.U. 8S. building at Atlanta, Ga...... Dec. 13 
Advertised, Eng. News, Dec. 13 and 20. 

Jan. 2. Receiving well, ete.. Hamilton, O Dec. 27 


Jan. 3.Dredging (200,000 cu.yds.), New York... .Dec. 20 













Jan. 3.Gas and elL.lt. fixtrs (bldgs), Washington. Dec. 20 

Jan. 3.School building, Buffalo, N. Dew, 27 

Jan. 3.Vipe sewers, Newark, Dee, 27 

Jan. 3.Electric light pant, ‘I On Dec, 27 

Jan. 4.Breakwater, San Francisco. Cal ..-Dee. 13 

Jan. 4.Gas Ughting. Brooklyn, N. Y...........,.Dee. 27 

Jan. 4.Wuater-works system, Woodstock, LI... . Dec. 27 

Jan. 4. Disposal of sewage, Denver, Colo Dec. 27 

Jan. 4.Bbectric lighting, Brooklyn, N. Y.. . Mer, 27 

Jan. 5.Pine timber, Sr. Louis, Mo........ ..Dee. 13 

Jan. 7.Cement, stone, etc., Wilmington, N. C.Dec. 6 
Advertised, Eng. News, Dec. 6 to 27. 

Jan. 7.Water bonds, Detroit, Mich........... .Nov. 1% 

Jan. 7.Plans for city hall, Cohoes, N. Y ..-Dee. 13 

Jan. 7. Bridge, Meridian, Miss...... Dee. 20 

Jan. 7.Br'dges (©), Leavenworth, Kan De 

pe ea Se Dec. 

Jan. 7.Ppe sewers, Albany, N. Y.... Dee, 27 

Jan. 7.OQust iron pipe, Baltimore, Md ..Dec. 27 

Jan. 7.Btectric Ughting, Kansis City, Kan. Dec. 27 

Jan. 7.Weooden bridges, Creston, Ia...... Dec. 27 

Jan. 8.Bridge plans, Buffalo, N. Y...... Dec. 18 

Jan. 8.Dredging and excav., Wilmington, Del. .Dec. 20 
Advertised, Eng. News, Dec. 20 to Jan. 3. 

Jan. S.Interior finish, ete... Rockford, Il...... Dec. 20 
Advertised, Eng. News, Dec. 20 and 27. 

dan. S:Qement, Mattes. WN. Bic..cccicces 

Jan. 8.Briek sewer, Buffalo, N. Y.............. 

Jan. 8. Rebuilding bridge, Houghton, Mich 

Jan. 9.Brick paving, Cincinnati. O............ 

Jan. 9.Park bonds ($200,000), Cleveland, O 

Jan. 9%. Drainage canal, Chicago, Ill........ 

Jan. 10.Water-works system, Astoria, Ore.... 
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and with the Gutta Percha & Rubber Mfg. Co. for 
124m) ft.. Maltese Cross brand, at $1, guaranteed for 
three years. 

PIPE.—Washington, D. C.—Bids were opened Dec 
17 for furnishing the following cast iron water pipe 
LS-in., S tons; 2-in., 12 tons; 24-in., SOL tons; St-in 
Sig tons. The McNeal Pipe & Foundry Co., Burling 
ton, N. J., bid $20 per ton of 2,240 Ibs., by vessel, ot 
$21.20 by cars, and the Camden Iron Works, Camden 


N. J., $22.00 per ton 


Minneapolis, Minn. The fellowing bids have been re 





ceived for furnishing pipe during the ensuing year 
Price per ton 
Deliv’d. At fact’y 
Addyston Pipe & Steel © 23.08 $10.08 
Dennis Long & Co a 21.00 
Anniston Pipe & Foundry Co 23.75 
Howard & Harrison 21.75 16.75 
Chattanooga Foundry & Pipe Works 22.40 18,70 
Lake Shore Foundry (bid rejected; ne 

certified check) 

ASPHALT PAVING Terre Haute, Ind The con 
tract for paving Ohio St. with asphalt has been 
awarded to J. E. Voorhees & Son, at $1.65 per sq. yd 
for Kentucky rock asphalt euts and openings, 82; 







limestone curbing, 60 ets.; resetting and redressing old 
curb, SO ets 

STEAM ROAD ROLLER. New York, N. Y.- The 
following bids were received by Jas. M. Moore, deputy 
quartermaster general, U. S. Engineer Office, Dec. 18 
for one steam road roller: Wm. R. Fleming & Co., 205 
Broadway, New York, 31,800-Th. roller, $3,190, Harris 
burg double engine steam road roller; 36,.700-ib., $5,490 
Manhattan Supply Co., 141 Chambers St New York 
SLSOO-Ib.. $3190. Harrisburg double engine steam road 
roller; 36, 700-Th., $3,400 Enterprise Mfg. Co., Colum 
biana, © B0,000-1D.. $3,100, Columbian steam roller; 
34,000-1b. 3 mr OW, € Qastler, 43 Exchange Vlace, 
New York 1000-1b., $5,675, Aveling & Porter, of 
Rochester, I oO. S&S. Kelly Co... Springtied, O 


BO.000-TD. S000, special bevel 
steam road roller; 36,000-Tb., 
$100 for extra attachments 


wheeled Springfield 
S3.8505 SO .000-Th S100; 
Springfield standard steam 





Advertised. Eng. News. Dec. 20 to Jan. 3 roller; 35,000-Ib., S3.900, $150) for extra attachments 
é us . x. . 8, = oO Jan. oo. > ne . 0 my , alc : ’ 
Jan. 10.Hire dredge and snag boat,.New Orleans. Dec Pitts Agricult — iy — ! — » N ¥ 1),000-1D., 
Jan. 10.Water bonds ($200,000), Astoria, Ore... . Dee $5,275, Buffalo tts double eylinder steam road roller 
Jan. 10. Life-sav’g station,Monmouth Beach,N.J. Dee. 27 DRIVEWAY, ETC. New York, N. Y The following 
Advertised, Eng. News, Dee. 27 and Jan. 3 bids were received by the department of parks some 
Jan. 10. Water-works system, Deecitur, Mich Dee. 13 time ago for constructing a driveway, bridge, ete., 
Jan. 12.Hotel bu'lding. Medford, Wis..........Dec. 13 and improving groun is adjo'ning, in Central Park, for 
Jan. 12.Piles and dredging, Portland, Ore..... Dec. 27 entrance at 110th St. 
Bids Received by the Department of Parks, New York, for Constru ia Driveway and Improving Grounds, . 
x = = = : 3 
} ¢ a = 4S S: s 25 
we o. 3 == — = 
Quantities. it S = = ao = ny 
wn ae S ee Sea ee co. a 
Exeavation, all kinds,...1,550 cu.yds. $0.25 $0.25 $0.50 $0.20 $1.00 $1.25 $0.75 $0.65 $1.30 
Filling and topsoil ...... 6550" * Ol LO oe 20 25 10 15 18 
Gravel and trpbik pav'g, 1,600 sq. 2.00 1.80 1.40 2.25 2.50) 2.40 1.75 1.50 1.75 
Bridgestone ......... ive sao SZ 10 aris) 1.40 1.00 i oo Mw 6O 
New bluestone curb, 215 lin. ft. 1.20 1.60 2.00 1.25 2.00 1.00 ww 1.00 1.25 
R'd basins,’ ft.int.diam., 2 100.00 50.00 75.00 77.00) 100.00 20.00 75.00)» 125.00 40.00 
Receiving basins, ....... 1 150.00 175.00 150.00 100.00 T0080) «(100.00 125.00 «100.00 140.00 
12-in| vit. pipe........ 110 lin. ft oO 2.00 1.50 1.00 1.00 1.0 Oo 1.00 
S-in. vit. drain pipe,.... 18%) ‘“ “ 30 80 1.00 1.00 RUD 1.14) ww) 15 
Dry rubble masonry, 200 cu. yds 2.00 2.50 onuae 3.50 6.00 2.50 2.10) 1.00 2.50 
R’bie-stne mas.in neort’r 450 °° 3.00 £00 4.00 20.00 100 1.00) Je 125 5.00 
Concrete in place. .. eS 4.10) 4.00) 4.40) 6.00 5.00 5.00 4.00 6.50 6.00 
Furnishing material and labor—fully 2 - A 
complete the bridge for carriageway 13.975 L.620 17.500 wn 16,000 14.250 10.000 11.700 14.4 


Total 


Jan. 14. Piles, Sioux City. In........ alee aa nese Dee. 27 
Jan. 15.Highways (6% miles), Batavia, N. Y....Dee. 27 
Jan. 15.Steam boilers, ete., New York,.......... Dec. 27 


Advertised, Eng. News, Dec, 27 and Jan. 3. 


Jan. 15. Water-works system, Brightwood, Ind...Dec. 27 
Advertised, Eng. News, Dec. 27 to Jan, 10. 

Jan. 15. Bridge superstructure, Warren, O.. Dec. 27 

Jan. 16.Jetty, San Francisco, Oal......... ~«-- Dec. 27 

Jan. 17.Removing shoals, Burlington, Vt........Dec. 20 
Advertised, Eng. News, Dec. 20 to Jan. 10. 

Jan. 18. Dredging. ete., Philadelphia, Pa........ Dec. 27 

Jan. 18.S:dewalk bonds, Pleasant Ridge, O...... Dee, 27 

Jan. 21.Laying water pipe, New Orleans, La... . Doc. 27 


Advertised, Eng. News, Dec. 27 to Jan. 17. 
Jan. 21.Cast iron pipe (42 to 16-in.), Cleveland.O.Dee. 27 


Jan. 21. Street Ry. franchise, Hartwell, O0....... Dec. 27 
Jan. 21. Bridge bonds, ($200,000), Toledo, O...... Dec, 27 
Jan. 21. Water-works system, Milan, Il’......... Dee. 27 


Advertised, Eng. News, Dec. 27 to Jan. 10. 
Jan. 22.Electric light plant, Melbourne, Aus....Dec. 27 
Jan. 23.Flectric light franchise, Winnipeg, Man.Dec. 6 
Jan. 23.Gas franchise, Winnipeg, Man......... Dec. 6 
Jan. 23.Tow and dredge boat, St. Louis, Mo.....Dec. 27 
Advertised, Bng. News, Dec. 27 to Jan. 10. 
Jan. 24.Sale Hamilton, Ont., Bridge Co.’s plant. Dec. 20 
Advertised, Eng. News, Dec. 20 to Jan. 17. 


Jan. 24.Dredging machinery, Portland, Ore...... Dec. 27 
Advertised, Eng. News, Dec. 27 to Jan. 17. 

Jan. 25.Asphalt paving, Ottawa, Ont............ Dec. 27 

Feb. 1.Electric lighting. Corry, Pa............ Dec. 12 

Feb. 1.Water supply Corry. Pa............-. Dee. 13 

OR... RiGee I. POTN, Bilvcacccsecciccccences Dee. 27 


Advertised, Bng. News, Dec. 27. 


Feb. 1.Electrie light plant, Peoria, Tl.......... Dec. 27 
Advertised, Eng. News, Dec. 27. 

Feb. 4.Bridge, Natchez, Mies. ................ Dee. 13 

Feb. 11.Jail, Beawmont, Thex...........-s2ss00- Dec. 13 

Feb. 15.Stone dam, Holyoke, Mass............. Dee. 13 
Advertised, Eng. News, Dec. 13 to Jan. 24. 

Feb. 19 boats, Washington, D. C..... Dec. 6 


No date.Railway work. Midd’etown. Gonn.....Dec. 13 
Advertised, Eng. News, Dec. 13 and 20. 


CONTRACT PRICES. 


FIRE HOSE.—St. Paul, Minn.—The fire commission- 
ers have contracted with the Waterous Engine Works 
Co. for 1,500 ft. of 2\%-in. rubber fire engine hose, White 
Anchor brand, at $1 per ft.. guaranteed for three years, 


$22,907 $25,859 $26,874 $20,445 $30,691 $26,321 $19,872 


S23.878 S2S.003 


DIKE.—Philadelphia, Pa 
received by Maj. CC. W 
Office, Dec. 13, for 


The following bids were 
taymond, It Ss. Engineer 
constructing a pile dike at the 
mouth of Schuylkill River Bigelow F. Nay & Co., 
Boston, 1,900 lin. ft. timber work of dike, including 
iron work, $22.47 per lin. ft.; 10,000 cu, yds. filling of 
dike measured in place in the dike, 50 cts. per cu. yd; 
total, 223. L. P. Evans, Philadelphia, $22.50; 50 


ets. ; John P. Eyre, Philadelphia, $20.98; 35 
ets. Wm. Irvin & Son, Philadelphia, $19.92; 





28. B. F. 
s.; $21,151. 
$18.88; 33 ets.; $20,202. 
Wilmington, Del. 


Sweeten & Son, Camden, N. J., 
Joseph 8. Allen, Philadelphia, 
Delaware Construction Co., 





(awarded contract), $17.50; 40 ets.; 
$19,750. Ira Lunt, New Castle, Del, $19.08; 37% cts 
$21,732. I. H. Hathaway & Co., Philadelphia, $2: 





Sanford & Brooks, Baltimore, $22.35; 
MS cts.; $25,615. 

DREDGING,—St. Augustine, Fla.—The following bids 
were received by —_. Thos. H. Handbury, U. 8. Engi- 
neer Office, Dec. 21, for dredging in Charlotte Harbor, 


Fla.: 

Cu. yd. Total. 
Rittenhouse Moore Dredg'’g Co., Mobile. 20 cts. $21,000 
Virginia Dredging Co., Richmond, Va.. 31 “ 21,700 
Jas. A. Bryan, Tampa, Fia............ 24 16,800 


MBTAL MARKET PRICES 

LEAD.—New York: 3.1 to 3.12 cts. 
ets. St. Louis: 2.8 to 2.85 cts. 

NAILS.—Pittsburg: 90 cts. for wire, and 80 to 85 cts. 
for cut at mill in carload lots. 

BARBED WIRE.—Pittsburg: galvanized, 
plain, $1.20 to $1,25 for carloads at miil. 

FOUNDRY AND PIG IRON.—New York: £10.50 to 
$12.50. Pittsburg: $10.50 to $11.25. Chicago: $9.50 to 
$10.50. 

TRACK MATERIAL.—New York: angle bars. 1.25 to 
1.4 ets.; spikes, 1.4 to 1.6 cts.; track bolts, 1.8 to 19 
cts. with square, and 1.9 to 2 cts. with hexagon nuts. 
Chicago: angle bars, 1.3 to 1.35 cts.; spikes, 1.6 to 1.7 
cts.; track bolts, 1.9 to 2 cts., with hexagon nuts. 

RAILS.—New York: $22 at eastern mills and $22.75 
at tidewater; old rails, $11 to $12 for iron and $9 to 
$10 for steel; steel rails fit for relaying, $14; light 


Chicago: 2.97 


$1.00; 


rails, $20 to $22; girder rails, $24. Pittsburg: $22 for 
standard sections of 45 Ibs. and over; old rails, $12 


Chieago: $25 for 


for fron and $9 to $1! for steel. 
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this year and $23 for 1885; old 
and &7 to $9 for steel, 


STRUCTURAL MATERIAL.—New York: beams, 1.3 
to 1.5 cts.; channels, 1.35 to 1.5 cts.; angles, 1.2 to 1.35 
cts.; tees, 1.4 to 1.6 cts.; universal mili plates, 1.2 
to 1.35 cts.; steel plates, 1.25 to 1.4 ets. for tank, 1.4 
to 1.45 ets. for shell, 1.5 to 1.65 cts. for flange, 1.75 
to 2 cts. for ordinary firebox, 2 to 2.24 ets. for lovo- 
motive firebox, Pittsburg: beams, 1.25 to 1.35 cts.; 
channels 25 to 1.35 cts.; angles, 1.1 to 1.2 cts; 
tees, 1.235 cts.; universal mill plates, 1.1 to 1.2 ets.; 
steel plates, 1.15 to 1.25 «ts. for tank, 1.3 to 1.35 cts 
for shell, 1.35 to 1.4 cts. for flange, 2.5 to 3.75 for 
ordinary firebox, and 3.35 to 3.5 cts. for locomotive 
firebox. Chicago: beams, 1.45 to 1.5 ets.; channels, 
1.45 to 1.5 cts.; angles, 1.35 to 1.4 cts.; tees, 1.65 cts.; 
universal plates, 1.35 to 1.4 cts.; steel plates, 1.35 to 
1.4 ets. for tank, 1.5 to 2 cts. for flange, 2 to 4.5 cts 
for tirebox 


rails, $10.50 for tron 


INDUSTRIAL NOTES. 


THE ONTARIO MALLEABLE IRON WORKS, at 
Oshawa, Ont., were destroyed by fire Dec. 12, involv- 
ing a loss of $120,000, 

THE GRIFFIN WHEEL CO., of Chicago, is reported 
as intending to establish branch works at Denver, 
«olo., at a cost of 8250000 


THE AMERICAN IRON BRAKE BEAM CO., of 
Waukegan, UL, is erecting a new building, 200 » @ 
ft., as an addition to its factory. 

CARS. The Atlantic Coast Line is reported as pre- 
paring to place orders for 250 freight cars. Gen. 
Man., J. R. Kenly, Wilmington, N. ©. 

THE DUNCANNON BRASS WORKS, of Duneann i, 
Pa.. have beon put in operation, for rhe manufacture of 
plombers’ supplies, sanitary specialties, and steam and 
gis fit ings 

THE NEPTUNE METER CO., of New York city, 
awnnounees that its Trident water meter has been ap- 
proved by the Water Meter Commission for use in 
New York city. 

STEKL WOPRKS.--The Valley Steel Co.. of St. 
Louls, Mo., having a capital of $450,000, is said to 
have completed negotiations for the establishment of 
its mew Kessemer works and steel plant at Alex- 
andria, Ind 

THE KR. A. CRAWFORD MFG. CO., of Pittsburg, 
Pa., monufacturing six patterns of street car fenders, 
states that since February last 27 companies bave or 
dered its fenders for all cars of their respective lines, 
2.800 fenders having been delivered. The Crawford 
fender was illustrated in our issue of March 8, 1894. 

PH BALL-BEARING CO., of Boston, Mass., 33 
India Wharf, is introducing the Simonds patent ball 
bearing axies for vehicles and special service, and also 
contra.s the pitents for the Simonds process for hard 
ening Besscaner and other soft steels, so as to make 
them suitable for miliing cutters, reamers and other 
shop tools 


OTIS ALLEN & SON, of Lowell, Mass., have in 
operation what is claimed to be the largest kyanizing 
yjant for timber preservation in the United States. 
t is used for treating bridge, mill, railway and other 
timber, and kyanized spruce bridge planking laid in 
Is) and subjected to heavy traffic was found cleai 
and solid in 18M, 


THE GOULD COUPLER CO., of Buffalo, N. Y.. 
which has an extensive plant at the manufacturing 
iown of Depew, N. Y., is said to intend establishing 
ns small branch factory on the Canadian side of the 
river, at Fort Erie or Victoria, as it has a large 
Canadian business, but has to pay duty on all its 
couplers sent to that country. 


THE STIRLING CO., of Chieago, manufacturing 
water tube boilers, states that it has severed its 
reations with Jehn MaeCormack, who formerly 
represented it in New York, and has turned the east 
ern territory over to Frederick A. Scheffler. The New 
York office of the company will remain at 126 Liberty 
St. 

PETER HEER has established himself in business 
as a manufacturer and dealer in engineering and sur- 
veying instruments at 189 Fifth Ave., Chicago. He 
was formerly Vice-President of the Dietzgen Co., Chi- 
cago, nnd has been engaged in manufacturing tnostru- 
ments for about 20 vears. Repairing will be made a 
specialty in connection with the establishment. 


THE JOHNSON STEEL CO., of Johnstown, Pa., 
is to move its rolling mill business to an extensive 
new plant at Lorain, O., which includes six blast fur- 
naces, converters and a rail mill for T’ and girder 
rails of twice the capacity of that at Johnstown. The 
company’s other works will remain at Johnstown, 
and the rolling mill will be converted into a shop for 
the manufacture of street car trucks. 

THE CONSOLIDATED CAR HEATING CO., of 
Albany, N. Y., has turned its attention to the heat- 
ing of steamships by electricity, and states that its 
regular form of street car heaters are in the main 
well adapted for steamship heating, but where de- 
sired it is furnishing special forms of its heaters. 
The company is already in communication with steam- 
ship builders in this and other countries upon the 
shbject of electric heating. 

THE BELLEFONTAINE BRIDGE & IRON CO,, 
Bellefontaine, O., has been awarded the contract for 
building two highway bridges 120 ft. long, each, with 
16-ft. roadways, at Danville, Ill; it also has a con- 
tract for the iron work for the Y. M. ©. A. building 
at Lima, O., F. M. Leach, architect; and for a new 
armory building at Kenton, O.,. John Burkhart, 
architect. It is just completing the fron work for 
the new court-hovse at Pittsfield, Il. The company 
is extending its business to include all classes of 
architectural iron work. 


TIMBER.—The pine, spruce and tamarac timber 
over 9 ins. diameter at the stump, now standing on 
the Temiscamingue Indian reservation, at the head 
of Lake Temiscamingue, Que., Canada, is to be sold 
by public auction at the Russell House, Ottawa, Ont., 
March 12. The purchaser will be allowed 10 years 
for the removal of the timber, and the bonus will be 
over and above the ordinary Crown dues, pine, $1 per 
1,000 ft. B. M., &pruce 80 cts. per 1,000 ft. B. M., and 
tamarac $2 per 1,000 ft. B. M. The sale will be sub- 
ject to an upset price and the right to authorize the 
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cutting and removal of the timber of other descrip- 
tions by Indians is reserved. For particulars address 
Hatyr Keed, Deputy Super ntendent General of Ind‘an 
Affairs, Ottawa, Ont.—-L s for the right te cut pine 
Jan. 10 by A. S. Hardy, Gomr. of Crown Lands, 
Jan. 10 by A. 8, Hardy, Commissioner of Crown Lands, 
Toronto, Ont. For particulars address Cnaries Hender- 
son, Forest Ranger, Sudbury, Ont., Canada. 

THE KENNBDY VALVE MFG. CO., of New York 
city, is introducing an indicator valve post which 
shows at once whether the valve is open or closed. At 
the top of the post are openings on two opposite sides 
and a plate sliding vertically on and moved in connec- 
‘ion with the valve stem inside the post shows the 
words ‘‘open’’ or “shut’’ at these openings. D/'sturb- 
ance of the casing by frost does not affect the tell-tale, 
and as the letters are raised, the position of the valve 
can be readily ascertained in the dark. This post is 
designed especially for water valves connected with 
street mains, and particularly for use with valves con- 
nected with fire service in mill and factory yards, so 
as to prevent accidental or malicious closing of valves 
which are intended to be kept open. It can be appiied 
to any other make of valve, and can be furnished com- 
bined with valve, or separate, or it can be applied to 
valves already in use. 

NEW COMPANIES.—Traders’ Coal & Coke Co., 
Fairment, W. Va.; $1,000,000, with $500 paid in; ©. 
S. Sands, Clarksburg, W. Va.; C. W. Watson and W. 
{%. Brooks, Fairmont. 

Hallett Lron Works, Chieago, Lil.; $25,000; John Hat- 
lett and John J. Hill. 

Railway Car Ventilation Co., New York, N. Y.; 
£15,000; J. B. Newcombe and Frank McAuliffe. 

Wichita Fails Consiruction Co., Austin, ‘“ex,; $25,- 
ooo; J. A. Kemp, A. D. Anderson and A. Stinnett. 

Grigsby Construction Co., Dallas, Tex.; $50,000; 

M. D. Grigsby, A. D. Clark and ©. S. Woodrvorth. 

Loop Oonstruction Co., Chicago, Ul.; $1,000,900; G. 
Douglas Hotchkiss, G. BE. Newton and W. M. Joimnson. 

Interlor Development Co., San Francisco, Cal.; 
$1,000,000; Julien Smith, C. F. Coddington and W. M. 
Swett. 

Dousman Automatic Vaive Co., Chicago, 
(00; Wm. H. McAndrews, Roy 8. 
BK. Davis. 

Geneva 
Thomas Snow, 
ibolomew, 

F. W. Lamb Co., Chicago, IL; steam and water 
heating apparetus, $2) 000; Eugene Garnett and How- 
ard. M. Carter. 

Wadsworth Plumbing Co.. 
plumbing and sewer building; 
ind H. J. Link. 

Girard tron Works. Philadelphia, 
$5,000 paid in; Treas., Henry 
St., Philadelphia, Pa. 

Wyoming Petroleum Co., 
Ooo; to develop of! wells: 
Riner and W. M. Masi. 

For, Wayne Gas Co., 
H. ©¢. Paul and C. 8. 
Imusherty, of Bluffton. 

Compressed Air Motor Co., Pompton, N. J.; street 
cars; $250,000; G. E. Whipple, C. W. Skiff and R. D 
Gillett, all of Westtield, Mass, 

Robert Palmer & Son Shipbuilding & Marine Reiiway 
Oo., New London, Conn.; $200,000; itobert Palmer and 
Robert P. Wilbur, of Groton, Conn. 

New Jersey Dock & Bridge Bldg. Co., Elizabeth. 
N. J.: $25,000, with $1,000 paid in; Charles H. Moore, 
George H. Rhodes and Louis Quien. 

Delaney Heater & Rheostat Co., South 
N. J.; $100,000; FE. T. Gilliland, John C. 
wed Frank N. Toppan, all of New York, N. Y. 

National Calcium Light Co., Jersey City, N. J.; $60,- 
O00, with $48,000 paid in: Chas. H. Payne, Brooklyn, 
N. Y.:; Robert H. McCutcheon, South Branch, N. J. 

Buflalo Meter Co., Buffalo, N. Y.; water meters; 
$25,000; Charles B. Bassett and Charles M. Harring- 
ton, of Buffalo; Edward M. Bassett, of New York 
city. 

Automatic 


Til.; $150, 


Bates and Chester 


Washed Gravel Co., 
senjamin W. 


Batavia, Ill; $25,000 
Dodson and H. b. Bar- 


Meveiand, ©O.; $20,000; 
Frank A. Wadsworth 


Pa.; 
Ruhland, 


$50,000, with 
1637 Ieamend 


Cheyenne, Wyo.: $1,000,- 
Wm. Sturgis, Jr., Chas. W. 


Fort Wayne, Ind.; $2,000,000, 
Bash, of Fort Wayne; Hugh 


Orange, 
fomlinson 


Rai road Signal Co., Jersey City, N. J.; 
$500,000, all paid in; Chester A. Weller, Sing Sing, 
N. Y.; Geo. H. Su'livan, 16 W. 1ith St., New York city; 
L. W. Manton, 76 Clifton Place. Jersey City, N. J. 

New York Supp'y & Rubber ©o., Newark, N. J.: $10.- 
ooo: P. H, Charlock, Elizabeth, N. J.: 1D. A. Wood- 
house, New York city; Louis V. Boorean, Mentclair, 
N. JZ. 
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ADVERTISEMENTS. 


PRESERVATION OF TIMBER. 
CREOSOTE WORKS TO LET. 


The Louisville & Nashville Railroad Com- 
pany will lease for a term of years its complete 
and extensive works for creosoting timber 
with Dead Oil of Coal Tar, which are located 
on its line at its crossing of Pascagoula River, 
44 miles west of Mobile. 

These works are accessible to an immense 
supply of yellow pine timber, which may be 
rafted to the works at small cost, and are well 
known to consumers, baving heretofcre been 
leased to the late Mr. J. W. Putnam, 

This is a favorable opportunity for contrac- 
tors or dealers to acquire a timber preserving 
plant of established reputation, with good 
transportation facilities for export or dcmestic 
consumption. 

The Company will lease these works only to 
parties of good reputation and credit, who 
will proseente the business with enterprise 
and vigor. 

For further particulars address 

C. MARSHALL, Supt., New Orleans, La. ; 
or R. MONTFORT, Chief Engineer, Louis- 
ville, Ky. 50-3t 


Dec. 27, 1894 


NOTICE TO WATER-WORKS 
TRACTORS, 

Sealed proposals addressed to H. G. Van 
Dusen, clerk, and indorsed ‘‘Proposal for Con- 
struction of Astoria Water-works,” with name 
of party submitting bid, will be received by 
the Water Commission of the city of Astoria 
Ore., until two (2) o'clock p. m. of the 10th day 
of January, 1895, for the supplying of labor 
and materials for the construction of a com- 
plete system of waterworks involving the fol- 
lowing items: diverting works; a gravity con- 
duit consisting of 74% miles of 18-in. wood stave 
pipe; 3 miles of 16-in. and 1 mile of 14-in. 
steel riveted pipe; a 6,000,0 0 gal. reservoir; a 
masonry lined tunnel 990 ft. in length; and a 
distributing system requiring 28,000 ft. of new 
pipe; 36,000 ft. of pipelaying; 91 bydrants; 
gates and all appurtenances necessary tomake 
a complete system. 

Plans are on file at the office of the Water 
Commission, and specifications and fo:m for 
proposals can be obtained by application to 
the Clerk. 


CON- 


W. W. PARKER, Chairman. 
H.G. VAN DUSEN, Clerk. 
A. L. ADAMS and R. C. GEMMELL, En 
gineers, 


Astoria, Ore., Dec. 4, 1894. 51-3t 


WATER-WORKS FOR MILAN, ILL. 


Sealed proposals will be received until 6 
o'clock p_ m., Jan, 21, 1895, by the Village Clerk 
of Milan, Rock Island county, Ill., for fur- 
nishing material and performing the labor 
necessary to construct complete, according to 
the plans and specifications, the village water- 
works. Each bid must be accompanied by a 
certified check for five bundred (500) dollars 
on the Milan Bank, payable to the order of the 
President of the Board of Trustees cf the vil- 
Jage of Milan, Illinois, which check is to be 
forfeited and paiito the village in case the 
party or parties to whom the contract is 
awarded shall fail to execute the contract so 
awarded, and tofurnish bond in the sum of 
five thousand (5,000) dollars, with sureties and 
conditions satisfactory to the President and 
Board of Trustees of said village, within ten 
(10) days after the awarding of said contract. 
The right is reserved to reject any or all bids. 

Plans and specifications can be seen at the 
otfice of the Village (lerk, or at the office of 
W. A. Darling, in Rock Island, Ilinois. 

GtoO. W. SMITH, Clerk, 

Milan, Il}., Dee. 26, 184. 52 3t 


PROPOSALS. 


OFFICE OF NEW ORLEANS WATER- } 
Works Company, | 
49 and 51 Baronne street, New Orleans, / 
December 20, 1894. ) 

Bids are invited for laying about twenty-two 
thousand (22,000) feet, more or less, of six and 
eight-inch pipe, as per terms and specifications 
on file in this office, until noon of January 2!st, 
1895. 

Contractors will furnish pipe and all other 
material. Bids will be addressed to the Presi- 
dent of the Company, who will open them at 
above date’and hour at this office. 

The company reserves the right to exact 
bond from the contractor and to reject any 
and all bids. 

L. H. GARDNER, Superintendent. 

This Company, a few diys later, will ask for 
bids for laying additionally some 30,900 feet of 
6- and 8-inch pipe, and some 27,000 feet of pipe 
12 inch to 30 inch. 52-4t 


TO GAS AND ELECTRIC LIGHT 
COMPANIES, 


In pursuance to the provisions of a resolution 
adopted by the City Council of the city of 
Peoria, Ill, ativs regular meetirg held Dec. 
18, 1894, propositions are hereby solicited for 
the establishment of plants and the furnishing 
of the city of Peoria, Il!., and its inhabitants 
with gas and electric light for light and fuel 
purposes, for a period of ten (10) or twenty (20) 
years. A!l propositions must be received at 
Peoria, Lil., on or before Feb. 1, 1895. 

Address all communications and proposi- 
tions to John H. Hall, Chairman of the Com- 
mittee on Lights and Lamps of the City Coun- 
cil of the ciiy of Peoria, IIL 

FRANK E. LUKENS, City Clerk, 

Peoria, I1l., Dec. 19, 1894. 52-16 
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i ules conan’ T= WADDELL-ENTZ COMPANY, 


Isolated Plants a Specialty. Complete Light and Power Plants Installed. W. L. STEBBINGS 


621 PULLMAN BLDG., CHICAGO. Bullders of SLOW ae | Civil and Concatiing Engineer, 


LOW-SPEED MULTIPOLAR DYNAMOS and MOTORS, | MONADNOCK BLOCK, CHICAGO. 
| GED. C. EVANS, | © compactness, erriciency, ounasuity, economy. | CLAYTON 
© || Steel Rails & Railroad Supplits,|,., gevertomce:, von, anaaXSttonn, _s1ae°HS083,0%°tion.,| AIR COMPRESSORS 

18 WALL 87, NEW YORK. NT ne ici cn Application. 


PARK FIRE CLAY CO.) avroMmaric Biock SIGNALS. |) cracmcoom 











THE HALL SIGNAL CO. Clayton Air Compressor Works, 
ESTABLISHED iss2. 


. Operated by Either Track or Wire Circuits. 
—— —, mt Fire The ONLY Automatic Signal Sygtoms ta which the signals can be operated on the WwW. K. Cc & ¥ N E Ss, 
ric an ay. orma neer “ principle. eve y many to be the best and safest plan } 
Address PARK QUARRBIES, Beaver Highway Crossing Signals, Street Railway | BUILDING MOVER. 
Co., Pa., or Koom 422, Telephone Building, Crossing Signals, Etc., Etc., Etc. Railway and Ceneral Contracting 
7th Ave., Pittsburg, Pa. OFFICES: OFFICE AND YARD: 







80 Broadway, New York. Equitable Building, Baltimore. 250 to 260 Varick St., JERSEY CITY, W. J. 


x 115 The Ames Bullding, Boston. 927 The Rookery, Chicago. 
WM. N. BEAOH, Prest, Established 1868 N. Y. OFFICE. 136 LIBERTY 8T. 


| Lawrenceville Cement Co., 











Dra. J. et eeCee ney. President. Ga0nee Wat DOs, Vice-President | 

3 MANUFACTURERS OF MYTH, Secretary and Treasurer. YDGSON, Chief Engineer. i PULSOMETER STEAM PUMP. 

| > @PAUTO-PNEUMATIC RAILWAY SIGNAL C0." 

/ Goodhue. Municipal Improvements 1,75 

i. SOLE MANUFACTURERS of Signals Operated Entirely by Tees Sapemeatges for Dams and Res- i 

R ndal i li ¢ t PNBUMATIC POWER. | Hamilton. " U seful Information for Raif- r 

osendale Hydraulic Cement. Plans and Estimates Made for Interlocking and Block Signal Plants. | Way Mem......- 0-0... ssee i+. -- seen seeene 2.00 

‘2 . J Makers of McCABTNEY BRAKE-SETTING DEVICE, a simple and effective | Heath. Manual of lime and Cement... 2.50 

it Is superiorto any other Rosendale appliance for compelling obedience to signals. —_ —— L pow ona taking : 2.50 
ersche!l anc orth. OK 4Kin an¢ 

Goment made. =414 ELLWANCER & BARRY BUILDING; ROCHESTER, N. Y. Maintenance....... 


ee ee eer 




















a | Fy Plate ( i Cons t EC os 50 
HAVEMEYER BUILDING, Oakleigh big ‘ ae See. Cc. a as Geo. = Sones, . on : Loot Servering ion. 250 
Room 411.) 26 Cortlandt 8t., New York. Mia: ee __ Secy. and Treas.) Howe. Maximum Stresses in Draw bridg- 
: a ayers a , a ae : es Having Two Kqual Arms... od 
;eaee ny ee Ags. “es Hammond, Eastern Adt.. MF? C Denman. Copsuitine Bagr.. Huntingdon. Road Master's Assistant.... 1 50 
— New York. London, England. | Jacob. storage Reservoirs.... a 
Johnson. Drainage Tables... . ae 
Selected List of Books For Sale Jobnson. Modern Framed Struc Lures, 
a iona wi . igna O. Theory and Practice.............. . 10.00 
9 Johnson. Surveying. .... .--se0 senseceee: 4.00 
hy Engineering News Pub- General Offices and Works, Easton, Pa. Kidder. Architect's and Builder's Pocket 
‘ Vv 4 i PATOQNIHY OW Wf BOOB ecco cccccccccccccccccs cvcecevsccees .. 4.0 
; DESIGN, MAN UFAC rURE AND IN STALL McGee. Areas of Triangles................ 10 
, lishing Co Approved sesiatilionteliets and Block Signaling Devices: The Lattig Automatic Electric Sema- | McGee. Tables of Metrical Equivalents. . -10 
i j . phore, using standard blades and castings: National Torpedo Sigaal; Double Wire Compen- | Merriman. Hydraulics, A Treatise on... 3.50 
sator, and all devices necessary for the perfect Interlocking of ‘erminals, Y ards, Junctions, | Newman. Scamping ‘Lricks............... 1,00 
Baker. Manual of American Water Grade Crossings, Draw Bridges, Passing Statious, evc., and a complete Block System. — — = Moments of Inertia.... “= 
8. urnouts . ‘ . * 
WOEKS....+00seeeeeereeessseeeeesensers cee py COMPLETE WORKING PLANT, Full Size, on Exhibition at 1236-7-8 THE MONADNOOK, OHIOAGO. | pati Railway surveys and Resurveys.. 25 
Baker. Masonry Construction .. ........ © eee ee a me OFA nS an TATION Rafier & Baker. Sewage Disposal in the 
Baker. Surveying Instruments... ...... ORMINING, LOGGING PLANTATION ao nited States. . e pag 6.09 
Bal 8 ———— OO nc ses of ‘om pre asec ir cbeai abana 
pcg ‘age Purification in America. ; ‘e Sa CONTRACTORS A RAILWAY USE. searles. Field Engineering................ 4 3.00 
Barr. Pumping Machinery................ SHEFFIELD VELOCIPEDE CAR CO Shunk. Field Engineer.................... 250 
Barstow. Cost of Laying Water Pipe.. 25 OAK STREET, THREERIVERS.MICH. Staley & Pierson. Separate Sys stem of tes 
ings 5 BOWOTORG be « occese neccees ‘ 
— ao and Structures of Ameri- Systems of Car Lighting ‘ -. LO 
OIL 5 Grnnpel oxs8osicsviwessuse: 7.50 | Cromwell. Bees, ‘Lettering .....-. .50| Fanning. Hydraulic and Water Supply Thacher. Highway Bridge Specifications. .25 
Billings. Water Works Construction.... 2.00 Crosby & Bell. Electric A Perle 2.50| Engineering.............-.- s++cce++++---- 5.00| Thacher. R. R. Bridge Specifications.... 25 
Block signaling, American Practice...... 2.00 | Cross. Field Book, 3d edition, on Rail- Flynn. Flow of Water in Open Channels. .50 | Trautwine. Engineer's P rocket Book...... 5.00 
Bouscaren. Highway Bridge Specifica- road Location and Construction......... .50| Forney. Catechism of Locomotive ....... 2.50| Waddell. Live Loads for R. R. Bridges... .25 
Wihehbele id Einnt hse seep sok vata coke | Cross. Field Kook. 4th edition .... ...... 1.00} Foster. Explosives and Their Compounds .10| Waring. Sewerage and Land Drainage. 6.00 
Bouscaren, Railway Bridge  Specifica- Dunham. Plat and Profile Book. 20 miles i Foster. Wooden Trestle Bridges.......... 5.00| Wegmann. Masonry Dams, Design and 
Set viseGh dati adebesieperethssccccscre cee .25 | Engineering News Index, 1874-1890....... L Gillmore. Roads, Streets aoa) Pavemente 2.00 Construction,......... seeteerses 
Buchanans. Table of Squares............. 200° ee cee Seer ses. SS Ee ee  aeaeneneeemntnins Wellin a Economic Theory of Rail- a 
rnes. way Construction.......... x wa a crveeee 5 
Geen venwer, Garvey POE sc wis oe Domine chee ; S FOR BRIDGES AND ts ogg USE, Wellington. P iles and Pile Driv ing.. 1. 
per: Highway Br Br Specifications. .25 Ties, Piling Veeue Cost of Laying Cast Iron Water 
teeeee: Specifications.. .25 ? 
Crandall. Earthwork Tables.............. 2.00 . 



















GLASS ROOFS. JOSEPHUS PLENTY, 19 LIBERTY ST., N. Y. CITY. 


148-156 Randolph Ave., JERSEY ciTr, W. J. | | 


SIMA] © MADE SF eiamereD Tow 
SIGNALS 20, ane ——e = te tel h tg OR Sean Most Efficient and Economical. 


é ARSLAND, 48 W. Broadway, N. Y. Send for Pamphlet, Prices and Testimonials} 
riven, Ganged, Tube “GEO. H. THOMSON, ADVISORY, 
ins srewaaaaies WELLS oonereUGMAN wa,|2" 0» FOUQUET,, Architect Ns tingtamme | gat bat 


For Water-works, Hotels, Factories, Mills, 
Private Residences, Laundries, Baths, Etc., 
Etec., the Continental Filter is the Simplest, 





SKYLIGHTS,  GEeeea ene | | f “Continental Flr C0., 












tems. Foundation Ne B Am: See, C5, M. tae. C. 5.| CERES 
145 Broadway and 86 & 88 Room 108, 35 Broadway, New York. Wagner Palace Car Offices:;; RAILROAD 


T 
ests and Drainage. Liberty St, New York. All Classes of RAILROAD STRUCTURES a Specialty. | Grand Cent. Station. N. Y. BRIDCES. 
OF. Same eit her. wR! Fs ee. viet JONSON JOR MOON redial: JOHNSON, eb. PHELAN, NEW BDITION—JUST READY. 


THE JOHNSON RAILROAD SIGNAL CO, eee ee ceopregarenans MOAN 


Interlocki Pad Blo sk Signalin a 
ng an c ignaling Appliances. 
Se nears, atten Nianme Suleas ae 


SOLE OWNERS AND MANUFACTURERS OF THE 


SYKES BLOCK SIGNAL SYSTEM. 
NeW y onKorricn, on AND WORKS, RAHWAY, N. J. 





















MECHANICAL RTI BEER 


GOODS OF ALL KINDS. 




















OFFICE, BOSTON OFFICE, MANHATTAN RUBBFR MFG. CO., 64 Cortlandt Street, New York. 
| Best - ees Ames Building. 
a Insulator for Heat, Cold or SAMPLES AND CIRCULAR FROM 


U. S.-MINERAL WOOL 60,, 


2 CORTLANDT ST., NEW YORK. 





ENGINEERING NEWS DIRECTORY OF ENCINEERS. 









Ctett Be 
H. 8. ADAMS, OOO “4 EXCHANGE K BUILDING, BOSTON 
Street and Sitter i Ley oak reoeneee 


MASS. 
a Specialty. 
THOMAS APPLETON Cicii eg 


Ba. Am. See. C. 5. Mt. Am, Soc, M, E., M. Boston Soc. C. E., M. Western Sec. E. 
7 AND 638 RIALTO i BUILDING, CHICAGO. 


B. J. ARNOLD, . M. Am. Inst. E. £., poncuteing and © 
pecialty: Electric Railwa are sad 
436 THE ROOKERY, CHICAGO. 


WM. A. AYCRIGG, Cm! Engmeer, 
@ WARREN and 102 CHAMBERS 8TS., NEW YORE. 


sand Estimates for Brid and Roofs. Inspection of Structural Iron and Steel. 
att Engin . Surveys. ee 


> Consulti imeer 
STEPHEN E. BABCOCK, porrie aie —w 
Water-W orks and Sewerage 


WILLIAM 8. BACOT, Civil Engineer, M. Am, Soc. C. E., 
OrFice: 135 BROADWAY, NEW YORK. Room 
Specialties: Hydraulics, Water-W orks and ‘Sewerage, Telford and adie Roads. 


THE BARTLETT ENCINEERING CO., Civil and Sanitary 
6 COURT STREET, BROOKLYN,N.Y. TELEPHONE 1261 WILLIAMSBURG. 
Surveys, Roads, Water-Works, Sewerage, Bridges and Iron Buildings. 


HENRY T. BEACH, Civil Engineer. 
©. OR an” 42 WHITE MEMORIAL BUILDING, SYRACUSE, N. Y 
. O. Bex 


H. BE Civil 

ELBRIDGE FASE Dxock Buicbive CHICAGO. 

M. - Soc. C. E., Hon, M. Mont. ief Engr. Pac. Ext. ( suas Nor. Ry. 
Ratlroads. Mines, Irrigation, Reports, | Ay ‘Bother ater't Surveys, Constructio: 


EDWARD M. BOCCS, Civiland H ulic Engineer, 
TU IN, ARIZ. 
Irrigation, Water Development and Storage. University of Arizona. 
ADOLPHUS BONZANO, Late V. P. and Ch. Eng’r. Phaonix Bridge Co. 


THOMAS C. CLARKE, (ate of Clarke, Reeves & Co, and of Union Bridge Co. 
Design and build all structures of steel and iron; also deep foundations. 











x 























Associate Engineers with } peeve, e Nag 
ADDRESS 4.BROADWAY, NEW YORK. 
Tuomas H. GARRETT. ANDREW A. BLAIR. FREDERICK H. LEWIS. 
BOOTH, GARRETT & BLAIR. Established 1836, 


Department of Physical Testing and Inspection. 
PHYSICAL LABORATORY AND OFFICE, 406 LOCUST ST., PHILADELPHIA. 


G. BOUSCAREN, Consulting Engineer, 
MITCHELL BUILDING, CINCINNATI, O. 
of Rail Ww 

oc IOS MLENSSat Wer Worun eigenen, Deslnade ao Sowtreas tptioma + Noe Servevural Works 
WM. H. BRYAN, Mechanical and Electrical Engineer, M. Am. Soc. M. E. 

Ww ater-W orks, Electric, Light, Rail Railway and Power Plants; Steam Heating; Shop and Tool 

° a 
Design, Examinations, Tests oONER BUILDING, ST. LOUIS. 
WM. A. BURR, Civil and Hydraulic Engmeer, 
LOS ANGELES, CAL., 


Late Principal Assistant Engineer of The South Gite Canal aD; 
Irrigation Systems, Water-Worke, Water-Power Plants Designed 
struction Superintended. 


THE LOUIS K. COMSTOCK CO., 
Electrical Engineers and Contractors, 
1437-38 MONADNOCK BLOCK, CHICAGO. 











Arizona. 
, Kstimated and Con- 


J. A. COLBY, 
Inspection of Materials and Workmanship for Bridges and Buildings, 
GIRARD BUILDING. PHILADELPHIA, PA. 


Cc. B. & W. H. COLBY, Inspectors of Structural Iron and Steel, 
828 CHESTNUT S8T., PHILADELPHIA, PA. 
JOHN A. COLE, Consult 


ing Engineer, 
1,585 Old Colony Bide. con DEARBORN AND VAN BUREN S8TS., CHICAGO. 
Water Works, Street Railways and Sewerage. 


spe "& “READ, Engineers and Contractors, 


402 SOCIETY FOR SAVINGS BLDG., CLEVELAND, O. 
tes and specifications 


THEODORE COOPER, Consulting Engmeer, 
35 BROADWAY, NEW YORK. 


Bridges, Viaducts, Buildings, Marine Piers, Foundations, Etc. 


WM. W. CREHORE, Consulting Engineer, Assoc. M. Am, Soc. C. EB. 
39 CORTLANDT STREET, NEW YORK CITY. 
inspection. 


Bridges and Buildings Designs, Supervision, 


J. JAS. R. CROES, Consulting Engmeer, M. Am. Soc. C. E.; M. Inst. C. E., 
MORRIS BUILDING, 68 BROAD 8T., NEW YORE. 
w. 
anc ite ateanena eh Pe a eae Se Manes RY Ga EN cace 


CURRAN & USOT, Engineers and Contractors, 
OOMS 3 307 & 308, 101 FIFTH Ave. PITTSBURG. 
Water-W orks, ae Roof Trusses, Street Railways, Tunneling, Erection, Inspection. 


» Civil Engineer, 533 ROOKERY, CHICA 
: Lee. bs PAGE of mate and jaatariale ’ Surveys of all kinds. oo and estimates. Con- 
RULUP EE Waper Nee OTE,..____._.nnsciinenseininlinesinieiinipasilnsiiadiilatananetelaneinisedmiiei 
LEWIS K. DAVIS, Consulting Mech. Engineer, M. Am. Soc. M. &., M. Am. Inst. M. E 
1 BROADWAY, NEW YORK. 

SPEcIALTIES: Power Plants and Factories. Plans, specifications and estimates prepared. 
Xxaminations made looking toward ecoromical working and increasing capacity. 
THOMAS M. DROWN, Mass. Institute of Technology, BOSTON, MASS, 


. saves with regard to Water Supply and Sewage Disposal, particularly from a sanitary 
stantdpo 


F. A. DUNHAM, w/ and Consulting Engineer, 


109 PARK AVE., PLAINFIELD, N, J. 
Sewerage, Pavements and General Munici 


DUNHAM & PAINE, “iil and Consulting Engmeers, 


NO. 150 BROADWAY, NEW YORK, and CITY HALL BLDG., CLEVELAND, o. 
J. T. FANNING, Consulting Engineer, M. Am. Soc. C, E., 
330 HENNEPIN AVE., MINNEAPOLIS, MINN. 
Pians for Public Water Supplies, Steam and Hydraulic Powers and Electric Power Trans- 





. 
li 


W. W. Reap, C, E. 








Rapid 


H 











‘R. W. HILDRETH & CO., Civil 7 Inspecting 

















PITTSBURG TESTING LABORATORY, Ltd. 
Guo. H. CLapp, Chairman. Atrrep E. Hunt, Vice-Chairman and Treas)... 
Metallurgical Engineers and Chemists, 
116 WATER 8T., PITTSBURG, PA. 
gee ee 


of Rails and of Materials for Bridges and structures 
of Work and t Bri 
sree, ten levees eer cs tices one Wee net seer 


Chemical A Bridge site, 


~-Agents for Hintus Olson fe Co,e Testing Machines: Thacher’s lide Rules. 
WILLIAM P. FIELD, Ca Engmeer, 
DENTIAL ELDG.. BROAD COR. BANE Ue NEWARE, N. J. 


31 UNION eee (WEST), N 
Foundations, Roofs, Buildings, 


maabcak tatear Mnsilieees, 
FISCHER & FLOT?: 
Fplo SOUTH CHICAGO AVEL 
c. W. G. FERRIS & CO., Civil Engineers, 


Inspectors of Structural Iron and Steel. PITTSBURG, Pa. 


Sennen one Civil ory eee Sees M, Am, Soe, O, E., 
29 SCHLOESS: LOCK, LA SA ADAMS STS., CH 
Water-Works, Water Power, Hydraulic Plants, Sewerage, River Sak eee Wee 


nn a rato te  e eE OER, 
EDWARD FLAD, Consulting Engineer, M. Am. Soo. C. E., M. Am. Soo, M, E., 
118 LACLEDE BUILDING, ST. LOUIS, MO. 
SPECIALTIES : draulic and Work, P| and Superintendence 


FRANK L. FULLER, Civil and Hydraulic Engineer, M. Am. Soo, C, E., 
ROOMS 35, 36, 12 PEARL ar. 3 aes MASS, 
Special attention given to Water Su i 
GEORCE ron F. R. S., Blectricat oni Engineer, 


MILLS BUILDING, 35 WALL ST., NEW _ YORK. 
WOLCOTT C. Oe es ae 


Engineer, 
BROADWAY, NEW YORK. 


SAMUEL WILSON FRESOOLN, Engineer and Contractor, C. E., M.8., 
WORLD BUILDING, NEW_ YORK, See xxviii, for advertisement. 


HENRY COLDMARK, ™. 4m. Soc. C. E., 
637 RIALTO BLDIsG, CHICAGO. 
Iron Bu M Construc' 


Gardeners, 
CHICAGO. 


SPECIALTIES: Brid Borin 


SAMUEL M. GRAY, Consulting —— for Municipal and Sanitary Work. 
MARKET 8T., PROVIDENCE, R. 1. 





Jo CO. GUILD. Lins Wuire. 
OFFICE AND LABORATORY: 20, 21 AND 22 KEYSTONE BLOCK. 


GUILD & WHITE, Engineers and Chemists, 
CHATTANOOGA, TENN. 
Epwarp B, Gururig, C. E., M. Am. Soc. C. E., Jun, Am. Soc. M. E. 
Cl Engineers. 
nena ae & ROSDM ALP axcuaxar, BUFFALO, x.y, 
jurveys, 


8, estimates and — construction for water-works, sewerage, 
8, ake on and found: 


W. P. HARDESTY, Civit poe penn Engineer, 
612 AND 613 "PROGRESS B BUILDING, SALT LAKE CITY, UT. 
Surveys, Maps, Plans, Estimates and Reports tor Irrigation and Water bee Projects, 


JAMES H. HARLOW & CO., | 
TIMES BUILDING, PITTSBURGH, Pa. 


const an for Water Supply and Sewerage. 
C, Evans, Mem. Ilinois 80c. of Eng. & Surv 


iCaaKi EVANS, “Contig and Gil Engiesre, 

A, | BLDG... PEORIA, ILL. sis ia 
cowerege, me Paving, \dges, rainage and 
ROBERT L. HARRIS, Consulting Civil Engmoer—Railways, 


M, Am, Soo, C. E,3 M. nen Cc. E., 1 peoapwat any ba Ge. N. Y. 


ARTHUR J. Rockwoop, C. E. 


100 Y. M. C 
Designs = and rand Reports on Water. Works. 


Made. New Method o — ith QuICKSsAND, eto, 
See ‘ ews’ ‘of April 38, 1802, pp. 420.) Conttaken, ues or Electric Railways (See 
“Street way News,” 
ALLEN HAZEN, 










BOX —. LAWRENCE, So 
Sani Water Analysi of Se 


RUDOLPH BERING, Cir and Sapitary Doan 

Soe, C, E., M. Inst, OC. E., M, Can, Soe, C. E., 

"oe ay STREET. NEAR FULTON, NEW YORK. 
for Water Construction 


and Water. 


50 BROADWAY, NEW YORE. N. Y.: 683 
Structural Material, 


Assoc. Mem. Am. Inst. E. E. 


CEORGCE iL ©. E., Coneulting Engineer, 
4, 44 & 46 BROADWAY, NEW YORK CITY. 


JOHN W. HILL, * Am. Soc. C. E., Consulting and Constructing Engineer. 
& 22 GLENN BLDG., CINCINNATI, 0. 
For Water-Works. Sewerage, &c. 
D. J. NOWELL, con Engineer, 
NATIONAL UNION BLDG, (018 F St, N. W.), WASHINGTON, D. C. 
WM. R. HUTTON, Consulting Engineer, 
35 BROADWAY, NEW YORK CITY. 
Water-Works and Water- River and Bi Wi 
WM. JACKSON, Engineer and Contractor, Se MM, Se., 
Roofs Bridger aed Banding’ Desigus and Hettinater Uade and Contracts Faken. 


W. W. Jamison, C. H.Foes. 
JAMISON & FOGG, iil Engineers, 

Surv: and Rotimates for Haltern, Wetee Works, Of and Ges Lines, Mines and 

Coking Planta, Kxaminations made of Coal ana Timber Properties. 


GUSTAVE KAUFMAN, Mem. Am, Soc. C, E., Civil and Contracting Engineer, 
812 HAMILTON BUILDING, PITTSBURG, PA. 
F Mi Brid Water-Works. 


JULIAN KENNEDY, Consulting and Engineer, 
VANDERGRIFT BUILDING, PITTSBURG, PA. 


cas nny Furnaces, Bessemer and Open-Hearth Steel Works, Steam and Hydraulic Machine? 


WYNKOOP KIERSTED, Civil Engineer, M. Am, Soc. O. E., 
WO’ BUILDING, KAN soto. 
Advice with ater 


&. W. KNEE, Senting Lagi ee a 
cla uta tees eyes 











































CHAS. F. LOWETH, (on Ciel Eagmeer, 


C. B., Mem. Am. Water- Works 4 seoc,, 
ROOMS 12 & 14, @ E. 4TH ST., ST. PAUL, MINN. 


Plaps Specifications, Retimates and Supervision of Water-Works, Sewerage. Bridces a" Municipa i Works. 


LUCIUS Cicil and Mechanical Engineer, 71 BROADWAY, N. Y. 
ALBERT t Engineering Structures, Plans, Specifications, Estimates, Superintendence, Bridge Inspec- 


w.W. MACLAY, Engineer, M. Am. Soc. C. E., M. Inst. C. E. 


Consulting 
OFFICE, 44 PINE ST YORK CITY. LABORATOR Y, GLEN FALLS, NL Y. 
JOHN MacLEOD, Conauiting a ee 


KY. 
Railroad and other “Works. 


: U 
M. MALBOUHAN, so VERNON, AVE 


Works. Designs ond rawines and Tracings Prom and N 


Civil and Mining Engineer, 
DION MART ING HERMAN BUILDING, PITTSBURGH, PA. 


tely made. Specialty 
Ming in Seonieh-Aaserienn Countries. 
and French. 


és ON, Water Analysis, 
we.» Oe RENSSELAER POLYTECHNIC INSTITUTE, TROY. mY, 
Examination of and (pon proposed sources of water supply. 


Ki Ki & NICKERSO 
moDJES 760 MONADN K BUILDING, qarcaco 

Designing, Inspection and Construction of Railroad and Highway Bridges, Viaducts and 
Trestles, Foundations and M . “Railroad Work 


JOS. O. OSGOOD, Consultitig Engineer, M. Am. Soc. C. E., 
19 BROADWAY, NEW YORK. 
Makes Specialty of B Seen a5 Raeeaes and O 


ther Investment Properties. Examinations 
Made in An a 
M.S. PARK 1M: Am, Soc. 0. E., GREAT Falls. MONT. 
‘Economic ‘of Railways. Specifications and Estimates on 
Mi Sfata Eacation of fa Foundations. 
JOHN G. VAN HORNE. 


THBODORS PASCHEE. Members American Society of Civil Engineers. 


PASCHKE, VAN HORNE & KELLEY, “iui Engineers, 


ND HAVEMEYER BUILDING, NEW YORK CITY. 
au esac Sc Bert tartan PL ae aed," Scrat et 
Sie Buter and Properties jes in ish-American Countries. Correspondence in 


Lron and Steel Sicructural 


ERNEST NICKERSON. 
, Civil Engineers, 


Municipal Works. Bridges 


W. D. KELLEY. 


MALCOLM D. PATTERSON, Civil Engineer, 


HALL, RRISTOWN 
__.iurtaya for Ratroads, Water Wonks thiges, Sev =~ and Eeimates Furnished and Con- 


eon  Rattrond, i and Other rties. 
Assoc. M. AM. Soc. C. 5. Consul Engineer 
HIRAM PHILLIPS, A Suivi STRMET, ST. LOUIS, Mo. : 
Plans, ication and estimates for water-works, sewers and street pavi 
JOSEPH C. ear c. = Consulting Engineer, 
Wau, sr , NEW YORK, or‘ WATERFORD, N. Y. 
aueninctionsaell Engineering and Manufacturing. 





aoe Gee pres. &- 4m. and Can. SFiS. BY. am. 
Prescott FoLwe., C. B., Assoc. M. Am. Soc. C. W. Assn. 


POTTER & FOLWELL, ¢wil and Sanitary cages,” 


ities: Water Supply, Sew: Pavements 
137 BROADWAY, NEW YORK. 0 SND 701 LEWIS BLOCK, PITTSBURG, PA. 


GEO. W. RAFTER, 7 ae Se. & Saw YORK, 


Senior author of “ Sewa in the United States. 
Specialties: Sewerage, ee ee irepeeals Water-works a the Use of Concrete. 


WH. Cc. RAYMOND, Consulting Ciel Engineer, TROY, NEW YORK. 
Railroad Location. Structures, Surveys, Examinations and sever 


Cc. Reminerorn. REMINGTON & co., General Contractors, ¥. Rumiveron. 
wot Onries: saaere ie, TITLE AND TRUST BUILDING, CMIBAGO, TLE G si 
Filing, Manictpal Tiere of every Sesstiption. rating, Gr 


PALMER C. RICKETTS, Consulting Engineer, 17 FIRST ST.. TROY, N. Y. 
Bridges, Roofs, etc. Plans, Specifications, Estimates, Superintendencé, Inspection and Reports. 




















CEO. S. RICE and CEO. E. EVANS, Civil and oe Engineers, 
mM Am, Boo, C. MILE 8T., BOSTON, MASS. 
Water Supply, Datines ent detncepel Weaken Mak. 
@uo. A. Rickxr, Prep’« K. Wine, 


RICKER & WING, Civil and Landscape Engineers, 
OFFICE 111 & 112 WHITE BUILDING, BUFFALO, N. Y 


Rallrosd Landscape Building Plans. and Superintendence. 
H. C. RIPLEY, Cui Engineer, 
Gtiet Ragine oa GALVESTON 


TEX. 

Pass Im 8. in 

provement. cand. Assistant Engineer in charge of Gelveston 
improvement 2 hivers and Harbors, Other Marine Werke. — 


L. F. RONDINELLA, Mechanical, Eiectrical and Civil ~ mE 
705 CHESTNUT ST., Pees © 








Steam and Electric Plants, Surveys, Tests’ and’ Reports, Drafting. 
ANDREW ROSEWATER, pages aia Pala Works. Sewerage a Specialty. 
M. Am. Soc. C. E. 

42 BEE BLDG., OMAHA, NEB. 





8. M. ROWE, Mem. Am. Soc. C. E R. D. ROWE, Mem. Am. Soc, C. EB. 


ROWE & ROWE, Superintending and Consulting Engineers, 
UFFICE, BOD St 6-58 Lb SALLE ot, 


Ree. re 4TH St.. ST., Gapoaso ILL, 
8 , 
OSCAR SANNE Gencuisiaw Brides Bapieae 

ROOM 0, COLBY & ABBOT BUILDIN ING, MILWAUKEE. 


STEUBEN SCHINDLER, C. E., EXPERT MAP DRAFTSMAN. 
OFFICE: SPRING ST., COR. sek ST., WEST HOBOKEN, N. J. P. 0. BOX 52. 
Artistic Map Work of all descriptions; black and white or colored drawings; 20 years’ 


WILLIAM S&S. SHIELDS, Cicti Engineer, 
1608 TITLE, TITLE AND TE TRUST BUILDING, GeCAGO, 1 ILL. 


——____“ssm for Water Works and Sewerage Systema’ Correspondence Soileited. 


EDWARD 8. SHAW, 
ingot on te Ems te rn 





ENCINEERING NEWS: DIRECTORY OF ENGINEERS. 


H. N. SIMS, vs 


AUCUSTUS SMITH, C. 


Mem, Soc. Civil 
FREDERICK 4. SMT 


FRANK SNYDER, Apdraulic and Sanitary Engineer, 


























Superintended. 


—— |THE STANWIX ENGINEERING G CO., Rome, N.Y. 


Designs, Specifications, Estimates and a Reports for Water-Works and Sewerage. 


T. KENNARD THOMSON, 
LOUIS L. TRIBUS, 


J. A. L. WADDELL, Consulting Bridge Engineer, 


tendence. Expert 
@. E. Wanina, Jr., M. Inst. C. E. 


WARING, CHAPMAN & FAR 


Topographical Work and the Laying Out of Towns. 


GEO. E. WARING, Jr., Consulting ore M. Inst., C. E., 


S. WHINERY, ivi! Engineer, Mem. Am. Soc. C. E. 


struction and 
WM. HENRY WHITE, a'éine sth 


WILKINS & & DAVISON, 


ee 
Construction of Work attended to. 


PASSAIC NATIONAL BANK BUILDING, PASSAIC, N. J. 


and | Engineering, Electrical Engineering. 


Ii! 








Mem. Am. Inst. o oatee — 
HENANDOAH, PAGE COUNTY, 
Indexes Compiled for the Authors or Publishers of any Work repauieine such an addendum 





JAS. R. SMEDBERC, Ges Engineer and Architect. 


40 Years’ Experience. ROOM 688 RIALTO BLDG., CHICAGO, ILL. 





and Contractor, 
TY ST... NEW YORK. 
Structures and Mace for Saving Labor in Handling Materials, 


we ay ning Saeines _ Am. Inst. Elec. Eng’rs 
dge nginecer 
Me Senames BUILDING, BALTIMORE: MD. 








2% E. STATE ST., COLUMBUS, 0. 


Designs and Estimates for Water-Works, Sewerage and Sewage Disposal. Construction 





JamMEs Be _ KITTRELL, Civil Engineers 
Sanitary and Hydraulic Engineering a aaa 


Conatruction Superin 
Correspondence Solicited. 





JAMES T. TAYLOR, Cwil Engineer, M. Am. Soc. C. E., 


MAIN OFFICE: EVANS BLOCK, RIVERSIDE, CAL. 


oaity Hydraulics, Expert Examinations, Plans, Estimates and Reports for Lrrigation, Sewerage 
poy. 7 Topographical Maps and All Classes of Surveying. Telephone No. #. 





Civil Engineer, 
STAMFORD, CONN. 
a — Engineer, Assoc. M. Am. Soc. C. E., 


. 8 WARREN ST., NEW YORK CITY. 
Sowseean, Teter Supply, aeads ‘Examinations, Reports, Surveys, Plans, Specifications. 





Construction 


KEITH and PERRY BU ILDING KANSAS CITY, MO. 

BRANCH OFFICE, ROOM 931 THE ROOKERY, CHICAGO, LLL. 
Superstructure, Substructure, Borings, Train-Sheds. Pesigns, Estimates and Superin 
Examination of Old Structures. 





W. H. Cuapmax. 


UHAR, Civil Engineers, 

NEWPORT, R.1., and 874 ROADWAY, | NEW YORK. 
Furnish Plans for and Supervise the Construction of Sew Drainage, Plumbing, W ater-Works, ete. 
GEO, E. RING, Jn., Consulting Engineer. 


F. W. Farquaas 





NEWPORT, R. L, and 874 BROADWAY, NEW YORK. 


Sani and cultural Drainage, the Laying Out of Towns. 


WEBB & PERKINS, Civil and Mining Engineers, 


ELLIOT BLOCK, WILLIAMSPORT, PA 


General ater- W orks, Sewerage, Bridges, Railroads and Mining. 


60) 





ROOM 61, BLYMYER BUILDING, CINCINNATI, 0. 


Construction and Care of Street Pavements. Examinations and Reports on Railroad Con- 
Properties. 


INE STREET. NEW Y YORK, 
Water and Gas Works a 8 


Wu. Giyps WILEINs, M. Am. Soc. C. BE. 


Gro. 8. Davisos, C. E., M. Am Soc. C. EB 


WESTINGHOUSE BLDG., PITTSBURG, PA. 
mtion given 40 Go and Estimates made for Railroads, Water-Works, ipitaee and Sewerage 


8 
ven to Coke Plants, Foundations, Buildings. and Railroad poems 


Tracks for Blast Furnaces aad 


WILSON BROS. & CO., Cini Engineers and Architects, 


DREXEL BUILDING, PHILADELPHIA, PA. 


Surveys Made for Railway Lines. Plans and Specifications Furnished for Bulidings, Rrid 
Improvements, and all Classes of Engineering and Architectural Work 
Examinations Made of Railway. Mining and Uther Properties, 


COLIN R. WISE. ROBERT M. WATSON, 


WISE & WATSON, wil and Sanitary Engineers, 


RUTHERVORD N, J. 
Macadam roads, Sewerage, Water-works. 


Gro. T. Kerrn, M. Am. Soc, ©. K. 


Railwa 
E, WOLTMANN. 
WOLTMANN, KEITH & CoO., 
Engineers and Contractors for Water-Works, etc., 


11 WALL ST., NEW YORK. 
————————————— 


ENGINEERING SCHOOLS AND COLLEGES. 


PURDUE UNIVERSITY, HARVARD UNIVERSITY, 
Lawrence Scientific School, 


Courses in Civil Engineering, Mechanical 
This School will offer instruction in the fol- 


Fine 
shops and extensive laboratories for advanced 
lowing departments in 1894: Civil Engineering, 
Topographical Engineering, Electrical Engi- 


experimental work. Address 
SECRETARY PURDUE UNIVERSITY, 
neering, Sanitary Engineering, Highway 
Engineering, Mechanical Engineering, Mining 


Lafayette, Ind. 
Engineering, Architecture, Chemistry, Geol- 
ogy, Biology, Science for Teachers and a 


UNIVERSITY OF ILLINOIS, 
course in Anatomy, Physiology and Physical 


Courses in Civil, Mechanical, Electrical and 
and in 
Training, General Science. The annual fee 


Mining Architecture. 
for these courses is $150 each. For programme 


literature and science. 
; extensive equipment 
and other information address 
N. S. SHALER, Dean, 


‘or © or iafor 
REGENT, 
CAMBRIDGE, MASS, 





CHAMPAIGN, ILL 


RENSSELAER POLYTECHKIC INSTITUTE, 
School of Engineering 


ESTABLISHED 1826. Send for a Catalogue to 
the Director. 





PEMNSYLVANIA MILITARY COLLEGE, 
chemlsirs, rts: aloo Prepare 2, Civil | Roginocering. 
eieeakieg. 


Classical, Saaetem 
Sioa Miliees woo (Cavalry, = 
tillery and Infantry), d: to supplement 
mental training ‘For grafting — 
pagssuniness ona q in thought 

this system is not, 
Catalogues of 
Cot, C. E, HYATT, Presipenrt. 

CHESTER, PA, 


TROY, N.Y 


cnnputiatiiimnmipnananinnia hte kan 
WESTERN UNIVERSITY OF PENNSYLVANIA, 
Engineering Department, 


aginceing. Mechanical Electrical 
«Shope and Laboratories. “or 


SE carr oer, 
ALLEGHENY Pa. 





IV ‘ENGINEERING NEWS. 


H. P. Gregory & Co., Ld., 


SYONEY and MELBOURWE, AUSTRALIA, 


ENCINEERS, MACHINERY MERCHANTS in 
AND IMPORTERS OF 


GENERAL AMERICAN MERCHANDISE. 


HEAD OFFICES: 
1Gi Clarence St., Sydney, N.S. W. 


HYDRAULIC MACHINERY. 
PRESSES, PUMPS, PUNCHES, 
JACKS, VALVES, FITTINGS, 
PACKINGS, ACCUMULATORS. 


W.&S. Hydraulic Machinery Works 
WATSON & STILLMAN, Props., 
204, 206, 208 & 210 B. 43a St., New York. 


Send for Catalogue 8S. 


ADVERTISK CONTRACT WORK 


ENGINEERING NEWS 


FOR ALL PURPOSES. 


AON ESd On A Uomazag dh Lo 
TRENTON IRON CO. 


NEWYORK COOPE aT ee 
ET eS 


ee 


ThE STIRLING ‘we SAFETY BOILER| h 


Awarded Diploma and Medal at the World’s Fair for <: 
— Economy, Efficiency. 


Not an ounce of cast metal used 
in its construction; four manholes 
give access to every part. 


GENERAL OFFICES: 


THE STIRLING CO. 


606 Pullman ee ‘ enee Ill. 


Branches in all the principal cities 


rs 


a 


ei; oun 
» i nt soe mea 
i OP 


Nae + CAS 


fea Wilda 
INES. 


. a gl 


== PHILADELPHIA CORLISS ENGINES. == 
AIR PUMPS ano CONDENSERS. 
BAND AND FLY WHEELS. STEEL-PLATE CHIMNEYS, 
== BLOWING ENGINES, == 


PHILADELPHIA ENGINEERING WORKS, LIMITED, 


MIFFLIN STREET, EAST OF FRONT, 
PHILADELPHIA, PA. 


Py notary Air Compressors i Pumps 


J Our Painting Machine was used to paint the interior of 
the buildings of the World’s Columbian Exposition 
Chicago. Medal and Diploma awarded. 


TURNER MACHINE CO., 35 West 14th St., New York. 


THE ONLY BOILER TESTED AT THE WORLD’S COLUMBIAN EXPOSITION. 


. use in the most prominent power plants in the United States. 


This 


boiler has been adopted by Mr. Thomas A. Edison for his mines and 


laboratories. 


CLONBROCK STEAM BOILER 
| 249, 244, 246 248 and 252 Lorraine Street 


BUILT BY 


WORKS, 
, BROOKLYN N, Y. 
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THE INCERSOLL-SERCEANT DRILL CO. 


SUPPLY IHE WORLD 


with the most perfect 


ROCK DRILLS, 


with the. latest improved 


COAL CUTTERS, 


with the most effective 


STONE CHANNELING MACHINES 


with the highest type of 


zaw—AIF COMPRESSORS. 


“STRAICHT LINE” 
and DUPLEX. 


SINCLE and 
COMPOUND. 


CORLISS and 
MEYER VALVES. 


All Sizes and Combinations. 
For All Pressures and Duties. 
Sixteom EXitghest 4wards at the Chicago Columbian BDxposition. 


THE INGCERSOLL-SERCEANT DRILL CO., Havemeyer Building, 26 CORTLANDT STREET, WEW YORK. 


BRANCH mi 

















The only Compressor with water 
jackets through the heads and ali 
around the cylinder. 


The only Compressor with an auto- 
matic unloading device. 


The only concentrated inlet of cold 
air through the piston, 


The a valve without springs 
or other than a single part. 


Guaranteed to give the highest 
economy in the production of Com- 
pressed Air Power. 

















114a Queen Victoria St., LONDON, EB. 0, 26 8. Water St, CLEVELAND, 45 First St., PORTLAND, ORE. 
Old Colony Building, CHICAGO, ILL. 20 South 20th 8t., BIRMINGHA, ALA, 245 Front Ave., SPOKANE, WASH. 
Cor. Hallowell and St. James St., MONTREAL, CAN. | 1718-1724 California St., DENVER, COLO. 21-23 Fremont St., SAN FRANCISOO, OAL. 
201-203 Congress St,, BOSTON, MASS, 259 Main St., SALT LAKE CITY, UTAH. 219-221 Main St., ANACONDA, MONT. 
610 N. Fourth St., ST. LOUIS, MO, 800-302 Main St. , BUTTE, MONT. 2a de Plateras No. 4, MEXICO CITY. 
Nn acini eeorieteenenens rer odin ieenademalsincesionaeiaaihsha Ace AEI Eten an onereter omens msm no mentaanamndaamanstnecieacanasincstiiciemeniaiaisda 
"MACEAROGK.”|., can mess 
66 U ® 99 
THE ONLY SAFE HiGH EXPLOSIVE. Ses of Co pressed Air ’ 
it Contains No Glycerine or Gun Cotton. Cheapest, Best and Strongest. ADDISON C. RAND, 
Composed of two ingredients shipped and kept separate until required for use at the work. 134 Pages. 94 Illustrations, princioally from original photographs and drawings. 
240,000 LBS. USED IN FLOOD ROCK, HELL GATE, N. Y. This handy volume is the only comprehensive work upon the uses ef Compressed 
No ACCIDENTS BY ITS USE IN ANY TUNNEL. Air; it is accurate, readably written, and beautifully printed upon heavy plate 


me paper. Price $1.00, postage paid. 
No Noxious Gases, No oe No Nausea. Fuzes, Caps and) order of the publishers, THE REPUBLIC PRESS, 14 Lafayette Place; N. Y¥.; 





; atteries. The Van Nostrand Co., G. P. Putnam’s Sons, of New York; Damrell, U pham & Co.; 
Se POWDER OC0., 23 Park Place, New York | fie ane scornet Beck Store). B cae ne nee. Cincinnati, 0: 
if 
‘ w en Meee ee ae S.C. McKIERNAN & CO.., 
Aetna” Explosives and Electric PATERSON, N.-J. 


Blasting Appliances 
Are Used Everywhere with ihe Highest Satis(action. ROCK DRILLS. 
ATNA POWDER CO., Security Building, Chicago. MOST EFFICIENT AND MOST ECONOMICAL 


A. O. FAY, Prest, W. B. LEWIS, Vice-Prest. IN THE MARKET. 


COMPRESSORS. 





Air Comoressors and Mining 
and Rock Excavating Machinery. 








* t 
WRITH FOR CIRCULAR. 


BUY YOUR BOOK 


ENGINEERING NEWS PUBLISHING CO. 
EVANS FRICTION CONES) 4 catatogue of the latest and best books on 


ngineering and Allied Subjects sent on ap- 


E 
ere 


ppstation Civil Engineers and Contractors. $1.00 
a vhs | ENGINEERS’ FIELDBOOK. 


A “GENERAL INDEX to “tho 
ing News, from April, 1874, to 
Dec. 27, 1890, inclusive......... 












z NORWALK IRON WORKS — So.. Norwalk, Conn.| THE EVANS FRICTION CONE CO. 
88 Water &t., Boston, Mass. 
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THOMAS PROSSER & SOK, oo STEEL TIRES “ee 
me For Every Variety of Service. 














15 Gold St., New York. 
ESTABLISHED 1084. BALDWIN LOCOMOTIVE WORKS 


onantte (ae eee iGtendard Gauge Locomotive for Immediate ae. 


JAILROAD PRINTERS 4 STATIONERS 

. Cylinders, high pa 14” x Lae low press 4’/ 

ACEP IM STOCK OF MOGT APPROVES FroRmsS driving wheels 60’ 72” diamete: ; tires, 3” Phil tar total wi oy 

BOOKS FOR STATION AND TRAIN USE. 24’ 2”; dri asat base, 1? 6”: weight in working or 
BAGGAGE RECORD, CASH, FRT. CONDUCTORS CAR LIST, * 00,000 unds: boiler 
FRY. FORWARDED, FRT. RECEIVED, MANIFZET COPYING, 
TEL. TRAIN ORDER: 4C., 6C. 

Parca and Boous ror 


Enaincers ano ConTRacTons use. 


QM number 
diameter, 11’ long; — 2} iron contre steel-ti el: 
Peers red truck wh: 


ons capacity, 36” ch Is 
Engine is fitted with ‘Nathan an es sight-fecd a eteren. Cites ' 


States metallic packing for piston a and ates stems, balanc: 


GLUE PROCESS, FIELD, QUANTITY, TRACING piston slide valves, fluted main and ote ae two No. 94 Sellers 
CROGE GECTION, LEVEL, PROFILE, TRANSIT, 1887 sahegeere, ventilator in cab, head! ht, glass water gauge an a 
OLTANEO EST, TIME, PAY ROLL,  TOPOG., lamp, Westinghouse-American ou de equalized air brake 

MO. RETURN, ORAWING, WAGES TABLE, 46.,46. 





driving and tender wheels, Westinghouse train signal, water sco... 
Prinz, Roce ano Bino tw any Quantity tools. ater scoop, 


BLANKS AND BOOKS FOR RAILROADS, | 


and all necessary 





FOR PRICE AND PARTICULARS ADDRESS 
ano nxnecee STATIONERY von ar 


| we tar STATIONERY wat |S Swanage  SORMHAM, WILLIAMS a a Pi 
CARLISLE MFG.CO., |e FCN) 


CARS, ENGINES, FROGS & SWITCHES ia 


CARLISLE, PA. 














$O00000000S0000900008000000800000000009900000808 SOSCOSOSSSSOSOSOOSOOOSE - 
s e On application of any Contracto 
: BUSH CATTLE GUARD CO., } (ee 
a 
: KALAMAZOO, MICH., : AY 8 
' ¢ Makes the Best Cuard on the Market, the most effectual stock ¢ idgnt Locomotives on ees 
° turner and the cheapest Guard in the Wor'id. ® sizes and ga’ oo This catalogue con- 
i : : ahi iiiate lamar es i a Rota 3 tains information of value to all interested in 
) : CATALOGUES UPON APPLICATION. CORRESPONDENCE SOLICITED. 8 railroad building and not published elsewhere. 
: General Office: Chicago Office : : Apply to 
. $ KALAMAZOO, MICH. 323 PHENIX BLDG., E. J. EAMES, Agt. $ H. K. PORTER & CO., 
OO SCOCOOS OOOO OOO OOOOOOEOOODOOOOOOO0O0OOOOSOOOCOOOS OOOOOOOOOOOOOOOOES Builders of Light Locomotives, 





581 Woop Sr., PITTSBURGH, PA. 
N. B.—Contractor’ Locomotives Kept on Hand. 





THE BUDA FOUNDRY & MFC. CO., 


MANUFACTURERS OF y ab ead 3 é hee 14, Tia Tana alee CAL a RIC 
HAND AND. PUSN GARS Pee ee ai AON y SOY Mgt olaty 


) SINGLE ae TRC Paso 
With Steel Since rn Naat ei MATIC SWITCH me rai t ance 
Wheels Ne SDR a a SenT KOT arysni(4 eau 


Railway Supplies att lamar te 


Switch Stands, 
PITTSBURGB, 
















Switch Fixtures, 
i) Wead Chairs, 
General Foundry | 

AND 


p MACHINE. WORK. 


Send for Catalogue. 
General Office & Wks. 
Harvey, Lil. 
Chicago Office: 
924-925 Monud- 
Steel Wheel. nock Bidg. Weight, 40 lbs. 


YOU CAN OBTAIN PRUMPTLY the latest} 
work on any subject in which you are interested |; 
by addressing ENGINEERING NEWS PUB- 


8 LISHING CO., Tribune Building, New York. 






















WILSON MILLER Pres. & Treas. D. A. WIGHTMAN, Supt. 


RAMAPO IRON WORKS, 


HILLBURN, ROCKLAND COUNTY, N. Y. 


MANUFACTURERS OF 
Switches, Automatic — Switch Stands, Yoked Frogs, Bolted 
Plate and Spring Rail Frogs, Automatic Distant Signals, 
Interlocking with Switches, Crossings of Every Description. 


LIGHT AND HEAVY CASTINGS AND GENERAL TRACK EQUIPMENT. 






Avtomatio Stand, Showing Position Bar being thrown eer 
while being thrown bv hand, RAMAPO YOKED FROG, cally by Train. 
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A. W. SOPER, President. ROBT.ANDREWS Vice-President. R.M. DIXON, Engineer. C.H. HOWARD, Secretarv. W.R. THOMAS, Treasurer. 
THE - LIGHTING - SYSTEM. 


THE CELEBRATED PINTSCH COMPRESSED Oil GAS METHOD - 
IN UGE ON OVER 40,000 CARS IN EVROPE AND AMERICA. 
a) THE BEST, MOST ECONOMICAL AND ONLY SAFE LIGHT FOR RAILROAD PURPOSES, 





IN BRILLIANCY AND CLEANLINESS UNSURPASSED. 
THis SYSTEM HAS BEEN ADOPTED BY THE U. S. LiGHT-HoUuSE BCARD ror LiaHTiING BUCTR, 


THE - HEATING - SYSTEMS. 


or vor wre cnavuron wo onecr oem wm Oat Heating and Lighting Go. 


REGULATING DEVICES. 
RELIABLE AND UNIFORM HEAT, 2 


* dmiimnseasee 160 BROADWAY, NEW YORK. 


ABSOLUTELY STEAM TIGHT. 


HYDRAULIC JACKS. READ IT! _ THE THEORY AND PRACTICE 


L.. 3 = oe Si ined oS 





——OF—— 





eS ike he full title of a some illus , 
a3 = |eeshoe tsb Metin, Seas Modern Framed Structures. 
238 ao MUCH OF INTEREST 

23 5 
eke fee oaWA wanvasice LEESIRAyIon SECOND EDITION, REVISED. 
: ds zs D | sont to any nd dress "in the se sani sceccccccoccoooes 
oe S + | General N t, Illinois 
Ss =! Fs 2 | Central Railroad, 191 Clark’ St, oan By J. B. Jounson, C. W. Bryan and F. E. Turneavre. 
PSs ee Quarto, 527 pages; 451 figures in the text; 38 full-page 
<89 as * | Advertise Contract Work |2"4 folding plates. 
2 84 355 Besides the authors named above, seven well-known 
2 $8 tn? oe engineers have contributed chapters on the branches of the 
33s ce subject most familiar to them. The book is 
a <e Fe Engineering News. 
5 Pp ry 
Nn : 





4 


_ A MOST COMPLETE TREATISE ON STRUCTURAL DESIGN. 
A CaTaLogur oF Booxs for aah tsetse 


DIENELT & EISEN::ARDT, Mkrs. News F "York Gin 
1808 Howard St, PHILADELPHIA. bane Duliing, N st eae FOR SALE BY ENGINEERING NEWS PUBLISHING CO. 
application. PARIOCF, $10.00 
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THOMSON METER C0 TO WATER-WORKS OFFICIALS. 
ay ot te asc mat pera calacmaita from the use 


We should be pleased to hear from you on the subject, and \ || 
79 to 83 WASHINGTON STREET, 


send you some of our present pattern UNION ROTARY 
BROOKLYN, WN. Y. 








METERS for trialif you desire it. The best is the cheapest, 414 
this Meter is unequaled. 

Our Automatic Water-Pressure Regulator is abso)\\. 
reliabie. 








CIRCULARS ON APPICATION. 


UNION WATER METER CO. 





Monthly Record of Meters Sold 


and Shipped from Our’ Factory ed 














: urine ae t Th Year’ 54-IN. RoTARY METER. WORCESTER, MASS., U. S. A, 
* uring the Las ree : 
iso:. soz. isos. ise4. |BOOTH BROTHERS & HURRICANE ISLE GRANITE CO 
FADS ovicecvsvcsesese 312 465 4456 766 OF NEW YORK. 
FEBRUARY ............ 68} 518 ai 1 or Incorporated under the Laws of the State of New York as a full liability company. 
RE 85d5 os icssese vise 623 4,388 oe naee act iaiaiate | PRINCIPAL OFFICE, sien 
APRIL... .0.....0.00 0000s 1,008 1,6 ’ ’ WM. BOOTH, President. “ Connecticut White,” Conn. 
ET icin unosnths cxoicssines 1,252 1,893 1,683 2,174 JOHN BOOTH, 60 Bank St., New York. | Hurricane Isle, Knox Co., Me 
JUNE 1,116 975 1,769 JOHN DONALDSON CONNECTICUT, & Long G ove, Tenants Ha Harbor, Mi 
mute eseeutansseosys SON, i hii = = . 
BUDD 200. cee ce ceeeeees 1,137 1,622 1,084 W. S. WHITE, ¢ Granite Island, Vinal Haven, Me 
BODO WR visescscccses Ssei a ioe aoe CHAS. S. FERGUSON, | MAINE, Rockland. Pequoit, Vinal Haven, Me. 
SEPTEMBER........... ’ 
OCTOBER................ 1,007 955 1,144 shien nour ie for all kinds of building work and heavy masonry. Paving block fur- 
NOVEMBER............. 956 637 844 
DECEMSBER.... ....... 633 679 833 


Total of Meters Sold Each Year, 10,564 12,564 12,604 


Total of Meters Sold During the Last Three Years, - 35,732 
Total of Meters Sold to Date, Over - - - - 54,000 


During the Year 1893, Our Meters have been Sold to 623 
Water-Works in the United States and Canada. 


ee eeeeee 


RUFFALO 
METER CO. 


MANUFACTURERS OF 
RELIABLE. 
DURABLE. 


363 Washington St., BUFFALO, N. Y. 







3 








March 31, 1894. 
PARIS, 1889—FIRST PRIZE-—CHICAGO, 1893. 


TNE DISG METER. 


The Disc Meter of our It is the cheapest and 
manufacture is built in most durable meterofthe 
the most. substantial kind which has ever been 


laced upon the market. 
manner to withstand the P . 


severe service which is 
demanded of a water 


| Meter No. 50, OO was stamped and delivered 3 











HERSEY IMFG. CoO., 


SOUTH BOSTON, [MASS. 


MANUFACTURERS OF THE 


meter. | A. TILDEN, Pan” HERSEY & DISC METERS. 
SOME RULES for the guidance of 


BOOK BUYERS. 












In sending an order be sure to write name and address legibly. We 
receive many letters, otherwise well-written, the signatures to which cannot 
be read with any degree of certainty. 

We do not send books on approval. 


We do not send books C. O. D. It is as easy for the buyer to send 
the money for small bills with the order as to send it after receipt of books. 
At the same time we are saved the trouble and expense of keeping and 
collecting many small accounts, the postage alone on which often amounts 
to more than our profit. 


Always state in your letter the amount of remittance and the manner 
n which it is made, 
ENGINEERING News Pus.isHinc Co., 
Tribuae Building, New York. 
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The Largest Water Meter Manufacturers 


IN THE WORLD. 








Decision of the United States Court in favor of the National Meter Co. against the 


Thomson Meter Co. for infringement of patent. 


NATIONAL METER CO. 


VS. 


THOMSON METER CO. 


Crrcuit Court of the United States. 


Distrut of New Jersey. 


DALLAS, Circuit JupcE; 


This is an action in equity brought to restrain the infringement of Letters Patent No. 379,805, granted to the com- 
plainant, as assignee of L. H. Nash, March 20, 1888, for improvements in water meters. 


The only claims of which this infringement is charged are the 15th and 17th, which read: 


“15. In a water meter, a piston formed of hard rubber and having a motion of nutation, substantially as de- 
scribed, combined with a skeleton of strengthening material—such as steel wire—substantially as set forth.” 


‘‘t7. Ina water meter, a piston formed of hard rubber, combined with a skeleton of strengthening material—such 
as metal—substantially as and for the purpose set forth.” 


These claims are, prima facie, valid ; and are presumptively to be taken to mean what their language, which is not 
ambiguous, naturally imports. The defendant’s attack upon them has neither established that they are invalid, or that 
the scope of either of them, as expressed, must be limited by construction. The defense of anticipation has wholly failed. 
Careful examination of the proofs, and especially of the several prior patents referred to, has convinced me, notwithstand- 
ing the able argumentative review of those patents submitted on behalf of defendant, that both claims should be main- 
tained, and in accordance with their respective terms. The defenses, too, of lack of invention, of utility, and of patent- 
able combination, are alike devoid of support. Nothing has been shown as to the prior state of the art or as to the 
knowledge of those acquainted with it, to sustain the allegation that what this patentee did, any skilled mechanic, familiar 
with the general subject, would naturally and spontaneously have done. On the contrary, it is manifest, | think, that in 
combining a metal skeleton with the hard rubber of the piston, Nash not only attained a result which was highly useful, 
but did so by means which were not merely novel, but quite obscure and very far from being obvious. The doctrine of 
aggregation has no applicability. The elements of the combination claimed—a piston of hard rubber, and a skeleton of 
strengthening material—do not act independently, each in its own characteristic way, but are so united as to form an 
integral organism, by which a new and useful result, due to their co-operation, is accomplished ; and this constitutes a 
true combination. The infringement alleged has been proved. The testimony of Dr. Morton, and the experimental tests 
made and recounted by him, fully satisfy me that the disc-shaped skeleton of the defendant is identical, in the sense of the 
patent law, with the ring-shaped skeleton shown in the patent. They are not, in form, the same, but they both perform 
the same function, and the only difference in their action is one of degree. 


A decree for the plaintiff, in the usual form, will be entered. 


NATIONAL METER CO. 


JOHN C. KELLEY, President. 
298 BROADWAY, NEW YORK. 159 FRANKLIN ST., BOSTON. 
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STOW FLEXIBLE SHAFT co. 
FREDERIC SCHOFF, Prop. 





















a \ 26th & Oallowhi}) 
vo Brake Co, — Bta., 
% Wy, 41 Dey St.. New York, oe Pa. 
urers of 
and Bloomsburg, P.1. Portable Drilling, Tap. 
ping, Reaming ana 
HAVE YOU HAD Boring Machines 


A BRAKE BEAM FALL 


Also Tools for Emery 
r aii. TO-DAY ? 


W heel Grinding, Meta) 
and Wood 





Polishing, 
Has Been Thoroughly Tested in - tt le 
Actual Service. a - ing 
Costs Less to ‘pply. ~ lip 
No Expensive Hangers or Safe- cS 
ty (?) Chains. enamel 

Agents 


Twelve Per Cent. of the 
Wrecks Caused by Defective BOLLING & LOWE 


wy Equipment Are from Fallen | Lawrence, Poutnev Hill, London, Eng 
PATENTED FEB. 7, (893. Brake Beams. Cc. L. STEUBNER & co. 
TO 


| RYAN-McDONALD MFG. CO, Extensive Block Limestone Quarry.) a1eosnmn & woops, 


The undersigned can furnish hi class 
BALTIMORE, MD. N CONT 
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Manufacturers of Se)f-})ump 
ing Buckets for boisting coal, 
stone. ores, etc.; Improved 
Self-Dumping Buckets for 
hoisting mud and wet sand: 
Patent Bottom Dumping 
Buckets; Side and Bottom 
Dumping Cars; Charginy 


hb 

stone for MASONRY ACTS. 
Stone runs in courses and its durability has 
been proved on the Erie Canal. 

It is to be used in building the New Assay 
Office, New York. 

Part of quarry will be sold, and photo. of 
same can be seen at office of this j urna! 

Barrows; Iron and 


H. D. KEBLE, Saug: rtiex. *. V. rs 
ee | Seal Whoelbarrows; Iron Hoisting Plocks. 
Bound Brook Lone Isuaxp Crry, N. ¥. 169 & 170 Ture Srurer 


STONE CRUSHER Send for Circular and Price List. 


Manufacturers of 


Dump Cars, Flat Cars, 
Light Locomotives, 
Hoisting ENCINES, 
Horse-Power Drums, 
Derrick Fittings, 
Winches, Boilers, 
etc. 











—AND— . . . ‘ 

' ne r Catalogue | sew ¢ Parific 

| Send for Catalogue. | Trap Rock Quarry. |"¥#8 ation in America. 
} Sewage Purification in America Capacity, 200 Tons Daily. Iustrating and fully describing al! Muni 
| : cipal Sewage Purification Plants now 
iY Y Intermittent Filtration, Broad Irrigation. Subsurface Disposal, Sedimenta- in operation. 


Best and hardest crushed blue trap rock. . 
all sizes, delivered on cars or boat at PRICE $1.00. 
Paper covers: 12mo: pp. 200: illustrated by nearly 200 figures showing details | bottom prices. Cheapest place for trap PUBLISHED AND FOR SALE BY 


: tion, Mechanica Separation by Filtration and Chemical Precipitation. 


: : k delivered west of Bound Brook. 
} ants , lservice. PRI ° ‘. ae 
. of plant Se en. ee iar taeeatain intel Square Building Sto-e, any size. Engineering News Publishing Co. 
en WILLIAM HAELIG, NEW YORK. 
; $3. Bound Brook, N. J. 


THE BROWN HOISTING & CONVEYING MACHINE CO. 


CLEVELAND, OHIO, U.S. A. 
Complete Systems for Handling of Materials. 


Bridge Tramway. Warehouse Tramway. 
Hl Cable Tramway. Sewer Machine Tramway. 
Shed Tramway. Automatic Furnace Hoist. 


SOLE MAKERS OF 


The Brown Patent Cantilever Derricks, in Use on the Chicago Main Drainage Canal. 


Working Capacity of ‘CANTILEVER ” 550 to 700 yards “ solid rock in place” per day of 10 hours. Travel- 
ing speed of Cantilever along the portable tracks on the Berme, 200 to 300 feet per minute. 





| View saan “CANTILEVERS” taking rock from seen a transferring same T h@ Brown Patent Friction Clutch Hoisting Engine. 
et Qe et. sk SELF-DUMPING BUCKETS, SKIP CARS, FRICTION CLUTCHES, ETC. 








REVOLUTION " CUTTING IRON PIPE) THE 6 MFG, CONPANY, 


| For Water and Gas, ’ 


ze S an ¥ 
ee E a 
' , : 


| Cut Showing No. 1 

















ONTRAGTOR'S PLANT 





- : =< 
- ——__ es 


Machine Attached 


ae ary 


to 8-in. Cast Iron 


Water Main Pipe 


Patented by D. W FRENCH. 


= 
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MANUFACTURERS OF HORSE POWER HOISTING MACRINES 


BENJAMIN C. SMITH, |"* "2s "urs mucirs Sms: Stee oom 


FOR SALE BY 





Supplies for Water and Gas Companies, Poli Line of on eneEt nee ves ements applicatios 
275 PEARL STRESDST, NEW WORE. 126 ERIF OTVEPT SUPFAIQ WY Ue 8 






Steal §) - and Presses, Kobb 
one Car _ ee es Machinists. 
ee Stee 8° an pee Puincelrn 

a, ta i. 
Wire Cement, Oil, Y red . ; , ‘ork s se 
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STANDARD WORKS FOR CIVIL ENGINEERS. FRISBEE | LUCOP MILLS 


Baker’s Masonry Construction.| Trautwine’s Civil Engineer’s 
Sixt dition. 8vo, cloth............. $5.00 Pocket Book. 

Johnson’s Theory and Practice Sixteenth edition. {1st thousand. 
of Surveying. 12mo, Se Getescoces eccatuesl $5.00 
Ninth edition. 8vo, cloth..... $4.00 Mahan’s Civil Engineering. 

Wellington’s Railway Location. Revised by De VoLson Woop. 8vo. 
Fifth edition. 8vo, cloth Rae 35. 00 SR ciakécscbcotectib Katadsa: ches $5.00 


Searles’ Field Engineering. 


Wheeler’s Civil ee 
Sixteenth edition. 12mo, morocco. ..$3.00 


Fourth edition. 8vo, cloth $4 


For Sale by Engineering News Publishing Co., New York. 


UNION FOUNDRY & MACHINE WORKS 


Rockaway, Morris Co., N. J. 


CRUSHERS. 


Crushing Rolls, Rollers for 
Macadam Roads. 
A Special Crusher mounted on wheels for | 
TOWNSHIP ROAD-WORKING. 


. SCREENS, Etc., CHILLED and SAND 
ROLLS and all kinds of ROLLING 
MILL, PUMPING and HOISTING 
MACHINERY for MINING PUR- 
POSES. 


wa” PATENT STONE BREAKERS. 


All Styles and § es and Sizes. 


Multiple Jaw Crashers 


For Fine Crushing. 
PIG IRON BREAKERS. ‘ 
THEO. A. BLAKE, G 


HARRISBURG: WORKS 


General Office and Works: HARRISBURG, PA., U S. A. 
THE HARRISBURG 


Ideal Tandem Compound Engine. 


SUPERIOR REGULATION. 
PERFECT EQUILIBRIUM IN ACTION. 
HIGHEST ECONOMY 

SELLING ACENTS: 


W: Kew YORK AND New eNetanp. “Fol Bers Building 

















ew York Office, Meil and Express Bldg. 
H. E. BALDWIN, CINCINNATI. 
a ee Atiwaites ®, So Jones, Manager.) Perwin uilding, Sth and Race Sts. 
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PRICES. 


CATES ROCK AND ORE BREAKER. 
THE 0. S. KELLY 60., SPRINGFIELD, 0 
As shalt 
ARE FOR SAL 


Large Advertisement in Last or Next Issue of This nage 
Steam Road Rollers, 
Rollers. 
New York Agents : JULIAN SCHOLL & 6O., 126 Liberty St. 
Half Tones, 15 cents per sq. in., minimum price, $2.00. 


ia Steam | 

Tar-Heating Tanks. ui 

ALL THE CUTS Pwtistes in “cia 
Line Etchings, 7 cents per sq. in., minimum price, 50 cents. | 





Orders should be sent mas ceed as focsibie alter cuts appear inthe 


paper, as all cuts must be fina y disoosed of one month after publication. ; 


7 


At REDUCED ihe jaws having 


for PULYERIZING 


at half cost of Bubr Stones. Used 
by leading Cement and Fertilizer 
Manufacturers. Will reduce every 
description of material capable of 





being ground. Record of constant 

use for over eight years. Finished 

Product. No Tailings. Capacity 
ad up to 3 tons per hour. 


FRISBEE LUCOP MILL CO. 
136 Liberty St., New Work. 


BRENNAN” BREAKER 


THE BEST. 


Crushes FASTER. LESS Repairs. 
LESS POWER. 


- = Rol = —— 





Uses 


Capacities-8 to 150 Tons per 
HOUR. 


Pierce & Miller Engineering Co., 
42 CORTLANDT STREET 
NEW YORK CITY. 


iit BECKETT OUND & MACHINE WORKS, 


JOSEPH P. Ceneral Manage 


ew York Office: 143 Liberty St. (Room 225), 


WORKS AND MAIN OFFICE : ARLINGTON, WN. J. 


» ROCK CRUSHERS 


AND ROLLS. 


}'| tron Castings, Steam Engines, Hoisting 

f, om Engines, Mining and Milling Machinery, 
ew Shafting and Pulleys. 

000000000000000000000000000 0000000000000 0000000 0000000000 CCC CCC COOCOOS 


WHEREVER 


Best material and workmanship is desired ; 
Efficiency and simplicity is appreciated; 
Strength and durability is considered; 

The guarantee of a responsible firm 
is wanted, 


CHAMPION STEEL ROCK CRUSHERS 


witt BE FOUND. 








BETTER Sexp FOR OUR CATALOGUE. 
It 18 FREE FOR THE ASKING, 


AMERICAN ROAD MACHINE CO 


KENNETT SQUARE, PA. 
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THE CHAMPION STEEL ROCK CRUSHER. 
SOOOSOOSOHSHOSSHSHHSHHSHHO SHS OSHS HOSOHSHOSHH HS HSSHSSSSOSSHOHSSHOOOHOOOOE 


ROAD MAKING and MAINTENANCE. 


By HERSCHEL and NORTH. 


A new ecition of this valuable book has just been pre- 
bested and the price, formerly $1.50, reduced to 5oc. 
Bound in stiff paper covers, 8vo, 156 pp., illustrated. 


PRICE, 50c. 


ENGINEERING NEWS PUBLISHING CO. 
CRUSHER «=» a 
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DER 


\_ 


AUSTIN ~ pbs CRUSHER. 





pound osciliati : 
mov ee ine crushing of ea eee continaous | AUSTIN REVERSIBLE ROLLER. 
upper and 


and lower half of the jaw crush Is so proportioned in regard to its weight 
alterna’ . _ — Some 


tely. ter as to give the best compres- 
Our crusher embodies an entirely new pein 
ciple, whereby weight is reduced, 
increased, less power 


e for 
cngecte “aa rae coe roller ~ 
required and life of 


iz ———_ on horses’ nec 


crusher prolo wees or brake ap fea by driver with- 
We claim, things cor cesar. to have the! out sheave his seat. Lightest draft and most 
best crusher com parison. ' easily 
Se sce ’ 36 346. 4, 5, 6, 7 and 8 tons. 


Each of these Machines was Awarded First Medal of Merit and Dipioma 
at the World’s Fair. 
: For CaTALOGUE AND PARTICULARS ADDRESS 
¥F. CO. AUSTIN MEG. CO. Chicago, I11. 
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SPARKS & EVANS, 


Grorce B. Curistiz Juss Lowe. 
Geo. A. LEDERLE. 


CHRISTIE & LOWE, 
CIVIL ENGINEERS and CONTRACTORS, 


Room 512, 117 La Salle St., 
CHICAGO, ILL. 


CONTRACTORS. 


Diagrams, for 
Bri and Architects. By 
Siitera Howe, Bee, OR 


Prof. E. Rose 
MASONRY A SPECIALTY. Polytechnic Inst. Printed for a 


436 Walnut St., Philadelphia, Pa.) b=.” ee 
JAMES Ml. BROWN & CO.. 
General Railway Contractors, 


Estimates made on all classes of Engineering Work, 
GENERAL OFFICES, 


Boree!l Building, 116 Broadway, New York. 


MAIRS & LEWIS, General Contractors, 


No. 18 BROADWAY, NEW YORK. 


GEO. C. MAC GREGOR, Engineer. 


Heavy. Timber Work a Specialty. 


Preliminary Reports and Locations Made. 


Herbert Steward. Charies McDermott, 


STEWARD & 
McDERMOTT, 


CONTRACTORS. 


MASONRY AND FOUNDATIONS 
A SPECIALTY. 





A.SCHRADER & SON, 
MANUFACTURERS OF 
Submarine Armor 
Diving apparatus. 


32 ROSE 8ST., NEW YORE 
(MPROVED BOLT HELMET 





Cc. M. SECKNER, J.H. BROWN, 
Pres. Sec 


SECKNER CONTRACTING CO, 
1231-2-8 Unity Building, Chicago, 


Will furnish Designs and Estimates and 
Contract for : 


Room 717, Havemeyer Building, 
NEW YORK CITY. 


J. G, GIAVER & co e systems, or 


9 f Com maaaios 
J. G. Graver, M. Am. Soc. C. E., Prest., - | WATER- “WORKS = wa 
General Contractors and En eer ELEVATORS 


{Paemee desired. Any 
16002 THE MONADNOCK, CHICAGO. : 
, SructaLtixs: The Construction of Bridges, | ERECTION { Setigns, Buildings, to., 
uildings and a nds of Ironwork an . 
Foundations, etc. Plans and estimates fur- Good references. 


CORRESPONDENCE SOLICITED. 


B. GC. MILLER & SON, 
HOUSE MOVERS. 


Movers of Mott Haven Depot, NW. Y. C. & H. R. R. R., 1894; Brighton Beach Hotel, 1888. 


HOISTING ENCINES, DERRICKS AND HOD ELEVATORS. 
Telephone : Bedford, 670. 9255 DEAN ST., BROOKLAN, N.Y. 


NOTICE TO SUBSCRIBERS. 
Orders for 
BINDING BACK VOLUMES 


ENGINEERING News will be received only during the 


nonths of 
; FEBRUARY AND AUCUST. 


Full particulars and prices will be sent on application. 








ENGINEERING NEWS PUBLISHING CO., 
Trisune Buitpinc, New York. 
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JOUN CLUFFY’s 
SONS 


AY MANUFACTU REKS 
AND 
DEALERS IN 


Contractors’ 


RAILROAD 
SUPPLIES 


SOLE MANUFACTURERE 0F 
Kellys Patent Derrick 
Foot Blocks, Guy and 
Cable Stretchers. 
48 Dey St., New York. 


Cg [coetou Barrow & Machine Cn, 
wn" 


CONGRESS ST. BOSTON, 
ctskphani wee ee 2 Ae, oe SEY 
The Electric Railway’ 


in Theory and Practice. 
By O. C. Crosspy and Dr, Louis BELL. 


Second Edition. Revised and Enlarged. = = SS 
8vo, 416 Pages, 182 Illustrations. 
This is the first Sysvematic Treatise that | re CONCRETE MIXER 
has been published on the Electric Rail-, 234 to 240 Eleventh St.. Jersey City, N. J. 


way, and Te Bi tntended to cover the Gamer) | casepuisseiijeneenetsceemnentnnnieiieneenne 
KNUDSON & SON, 


Principles of Design, Construction and 
SUBMARINE DIVERS 


874 Washtenaw Avenue 
CHICAGO, ILL. 


TELEPHONE 1047. 


~ Capt. JOHN J. WILLIAMS, 
ye ley Sub-Marine Diver, Engineer and Contractor, 


Scamping Tricks 


AND 


Odd Knowledge 
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$ 
Occasionally Practiced upon 3 
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Public Works. 
ca from the Confessions of 
me Old Practitioners. 


JOHN NEWMAN, Assoc. M. Inst.C E 
Price, $1.00. 
FOR SALE BY 
Engineering News Pub Co. 











TABLE OF CONTEN 
I. Genera] Electrical Pacers. II. Prime 
Movers. III. Motors and Car Ravipment. 
IV. The Line. V. pe Core 
Machines. “vr. The Station. VI The 
nee ot eh Traction. VIII, 


a ttery Trac 1X. Miscellan- 
ue nots. of Electric Traction. X. 


peed Serv: Com 
a ae ee Se Historical Notes. 








DICES: 
A. Electri c Hallway va Telephone Deci- 
sions. B. Inetrustions toLinemen, C. En- 


it tric 
nt Lightning Protection, b: Pergesiey at oien, paid to Pre aring Founda 
Prof. Elihu omsop. F. Motors with | tions for P es. Sea Hs. Dams, Mills 
2eveled Gear, and Series Multiple Control aon = ‘of Subinersed Pipes Marine te Pritt 
of Motors. G. Method of Measuring Insu- 
lation Resistance of Overhead Lines. Sunken Versels.” Work D Done at Reasonable Rates 


FOR SALE BY Office : *828 West Fourth 8t., Thurlow, Pa. 
Engineering News Publishing Co. Also care of Armstrong & Printaenhoft, — 


THACHER & BREYMANN, 
Submarine Engineers and Divers 


Contractors for submarine ne ves of all kinds where divers are re- 
quired. Recovering sunken property. 


Laying Submerged Pipes for Water, Gas and Sewerage a Specialty 
Estimates and Consultation promptly given. Correspondence solicited. 
5 Neptune Block, cor. Jefferson and Water Sts., Toledo, O 


R. M. QUIGLEY & CO., 


RAILWAY AND GENERAL CONTRACTORS, 


115 NORTH EIGHTH STREET, ST. LOUIS, MO. 


Surveys, Estimates, Rtc., Made on All Classes of Railway and Municipal Work. 
F. S. MITCHELL, Engineer. 











DONATO CUOZZ0, General Contractor, 386 Broume St,, X. Y. 


roan aM LABOR ELVES AND SUPPLY AGENCY 
Stone 


tor the Cutting, Stone Masonry, etc. Write 


construction of Railroads, W. ‘Works, 
for Circular showing methoa of supplying men. 





ADVERTISE CONTRACT WORK | 
In 


PASQUALE MARTINO, 


Italian Labor Employment and Su Agency 
for the construction of oe wee water works, 


sewerage, stone-cuttin, 
sono ftice: 253 North Be Br ‘Brooklyn. ? N.Y, 














Buble Sao GEO. B. CARPENTER & 1, Cre 


Contractors and Railroad Supplies, 


202, 204, 206, 208 S. WATER ST., CHICAGO. 



























Howagp CaRmroit, Pres, Cuaaies A. STADLER, Treas. 
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C. S. CHAMBERLIN, Sec. Haney Boies, Gen. Man. 


THE SICILIAN ASPHALT PAVING CO. 


——CONTRACTORS FOR— 
SICILIAN AND GERMAN ROCK ASPHALT STREET PA, EMENTS. 
TRINIDAD “LAKE” ASPHALT STREET PAVEMENTS, 
LIMMER ROCK ASPHALT FLOORS, PAVEMENTS AND ROOFS 
for Breweries, ice Houses, Warehouses, Cellars, Stables, Yards, Side- 


walks, Etc. 


ZINSSER’S PATENT INSULATION FOR WALLS OF ICE HOUSES, 


ETC, 


— DEALERS IN-— 
SICILIAN AND GERMAN ROCK ASPHALTS FOR STREET PAVE- 


MENTS. 


SICILIAN, LIMMER AND VORWOHLE ROCK ASPHALT MASTIC. 
CRUDE AND REFINED TRINIDAD ASPHALT. 


For Estimates and full information apply to 


The Sicilian Asphalt Paving Co., Times Building, New York, 


OGK 
{ASPHALT 


| 


193-94 N. 





Schillinger Bros., 


Street, Chicago, 


PAVEMENTS.) CONTRACTORS. ( 


EMENT 
FLOORS. 


| 


Mergan 





For Street Paving Material 


SCORIA 3"2m% 
BLOCKS: 


and, durability | 
considered, the 
And the supply is Smee 
For all information «ddress 
W. H. KNOWLTON, 
Room 142, Times Building, New York. 





i 
UNION AKRON CEMENT CO.. | 
Sole Manafacturers of the | 


AKRON | CEMENT, 


2,000 barrels 
Orrioz, 141 Eure 8,, Burra.o, N. Y. 


DYCKERHOFF 


PORTLAND CEMENT 


is superior to any othor Portland Cement 
made. Circular with Testimonials and Tests 








Stettin Port land Cement. 
“ Stottiner” Brand, 


ws emmmnentet we Dealers and _Areiaent Bene 
apufacturers as ui very 
brands in the market.  e 


H. MARQUAROT & 00., 21 So, William &t., N. Y., 


Sole Agents U. S. and Canada. 
FLOORS ‘Ssusaines station Ccttare, to. 
VAL DE TRAVERS 
—ROCK ASPHALTE.— 


Durabte, Fireproot and Impervious. 
For estimates and list of Works executed 


The Neuchatel Asphalte Co., Ltd, 


265 BROADWAY, NEW YORK. 
ROBERT BUTCHER, Manacsa. 


NEW YORK & BERMUDEZ C0, C0., 


toe 
roofing, etc. Ib 
wa 503 more work than 


26 Beaver St.. New York. 
Tables of Squares 


Containing the square of every foot, inch and 
2 ———ee one sixteenth of 


Invaluable for gineers and Caicu- 
SEE E.E. BUCHANAN, C. - 


Engineering News Publishing Cé. 
PRICE $2.00. 
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Piles and 
Pile-Driving. 
A f Soqeiate, pranticn! treatise on the 


with s referen 
to the calculation of Usie leak, = 


PUBLISHED BY 
ae ep Pub. Co. 


22a 


Lesley & Trinkle 


. y 
2 





Fa og AY 
W ime Bena 


A Praetical Treti 
on Foundations. 


EXPLAINING FULLY THE PRIN. 
CIPLES INVOLVED. 


WITH 


| Descriptions of all of the Most Recent 


Structures, accompanied by Numerous 

Drawings; also an Accurate Record of 

the Bearing Resistances of Materials as 

Determined from the Loads of Actual 
Structures. 


BY 


W. M. PATTON, C. E., 


Formerly Professor of Engineering at the Vir- 

ginia Military Institute; Engineer in charge 

of the Mobile River, Ohio River, Susquehanna 

River, and Schuylkill River Bridges; late 

Chief Engineer of the Mobile & Birmingham 

kkailway and of the Louisville, St. Louis & 
Texas Railway. 


425 Pages. 21 Folding Pilates. 
8vo. Cloth. $5.00. 


JOHN WILEY & SONS, 


NEW YORK. 
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AMERICAN  |COMPAGNIE GENERALE 


des ASPHALTES de FRANOB, 117 QUAI 
VALMY PARIS. 
Portland « Cements. 


Sole proprietors of the 
mines of Seyssel, 





** GIANT,” Asphaite Mine Owners, 
6 also at Ragusa, etc. 

COLUMBIA aie W. 8. Detano, Director; Lzon Mao, Con. Eng. 

AND Works in the United States: Hunter's Potyr, L. I. 





Architects and En suense are requested to 
specify for Seyssel k Asphalre for side- 
walks, fireproof roofs, water-tight floors, sani- 
tary cellars, etc.; also Compressed Rock As- 
phalte for road ways. For estimates apply to 


N.Y. Mastic Works, 35 Broadway, N.Y 


poe for all purposes 
or Ww 


isused: Tests a estim: 
nials of Engineers, and “H 
te Use Portland Cement, 
sent free on application. 


ae A 
CALVIN TOMKINS, 
Broken Stone for Macadamizing. 


ne | TOMKINS COVE BLUE STONE. 
ROCKLAND LAKE TRAP ROCK. 


CHICAGO: 
CALVIN TOMKINS, 32 Liberty St., W. Y. 
Cor. Lake and Clark Sts. Send for Circular. Telepbone, 1063 Cortlandt, 


AYLOR’S Commercial Wood & Cement Co. OMMERGIAL 
PORTLAND ‘Prces ramoutets erc..on application. PORTLAND 


305 Girard Buliding, Philadeiphia. 


FLEMING CEMENT & BRICK CO. 


23 LIBERTY STREET, NEW YORK 


BLACKCROSS ENCLISH 


PORTLAND CEMENT. 


Roman Cement—Keene’s Cement—Vicat Cement. 


LOUISVILLE CEMENT 


The undersigned is oe Agent for the following Standard Brands of Louisville Cement: 


rand), Black Diamond Millis (River). Speed Mills. 
Falls City \e ym ay Mills. Acorn Millie. Black Diamond 
Mills (Railroad). Kale Mills. Fern Leaf Mills. Peerless 
Mills. Lyou Mills, Mason's Choice Mills. 
United States Mills. 
T works are the largest and best equipped in the United States. Orders for shipment 
to santen of the country wil have prompt attention. Sales in 18¥2, 2,145,568 barreis. 


WESTERN CEMENT COMPANY, 247 W. Main St., Louisville, Ky. 


Utica Hydraulic Cement. 


undersigned are General Agents for the James Clark and Black Ball Brands of 

Utica fea Comment in genera] use t the West for the 40 years—specially adapted 

for ter and Gas Works. Capacity, 800,000 rrels Fr annem. Used 

suatuatvely font the t 20 years in the Construction of over 800 miles of Sewers in Chicago, 

the several Gas Companies of the same city. Warranted equal to any Hydraulic cement 
factured in this « country. Orders will receive prompt and careful attention. 


MEACHAM & WRIGHT, Gen’) Ag’ts, 98 Market St., Chicago, Il). 


TET we 
WER 
PORTLAND CEMENT 


¥ EGYPT. eS 


HIGHEST QUALITY. 


Tests, testimonials and all infor- 
mation furnished on application. 
Correspondence Solicited. 







JAMES BRAND, 


81 & 83 Fulton Street, 
NEW YORK CITY. 











( Particularly adapted for | SOLE AGENTS tORU.8 


artificial stone and side- \ AEBLER a 00., 


walks, also better class of | 71 Wall St., 
| masonry work. NEW YORK. 


ASPHALT PAVING BLOCKS AND TILES, 


erex22 In. 


Sidewalks, asters, eer 
Stations, Stables, Cellars, Breweries, A 


MarTurists. — Crushed Limestone and 
tum, jeubjected to a press 


f2X4XSiN. 


ure of 3,000. pounds to the square inch at 
250° (Fahrenneit). 
Noiseless, sorbent and less costly 





wail J 


ELIS CBs. mi mBubjected to 10 youre, — 1968 ove 

these nt in ae. itimore, ladel Camden 

1 oe | New a plccke oes = ~ In -=, over 000 of these biocks were laid in the 
United States, Mexico ont mF awh America, M aufactured-by THE HASTINGS PAVEMENT 


tham stone or any other durable pave- 





-, 66 Broad 8t., New 


ux ALCATRAL ASPHALT 


FOR STREET PAVING, 


LINING RESERVOIRS AND IRRIGATING 
DITCHES. 


MANUFACTURE OF PIPE COATING, ETC. 


California Petroleum & Asphalt Co, 


SAN FRANCISCO, CAL. 
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J, 6, FALCON’S FLEXIBLE BALL JOINT. 


Contracts taken for all kinds of Submarine Work. f . oo ag £ ¢ 
PIPELAYING UNDER WATER A SPECIALTY fle 





FLEXIBLE BALL JOINT. 


The cuts above show the Falcon double strength flexible ball jean First, it is the strongest 
joint ever put on the market; second, it does not shut off any of the openings when it is at its 
greatest angle; third, the bell is large, and more room for th 
the bell and ali surfaces are turned: fifth, the lead on the ball covers a long space on the body 
of the ball, which will insure its tightness; sizth, it is caulked on the inside and outside. 


JOSEPH G. FALCON, 813 Ayers Court, Evanston, Ill. 


Now Buliding Water-Work intake at Burlington, Vt. 
PRESENT ADDRESS BURLINCTON, VERMONT. 





BE THRIFTY ! 


BY USING THE STAR (ANTI-CLAY) PIPE JOINTER. 





DUPLICATE P. PARTS 
| AT REASONABLE PRICES. 


STAR PIPE JOINTER CO., QUINCY, MASS. 





KOLESCH & CO 
155 FULTON ST., NEW YORK. 
Surveying, Engineering instruments, Draw- 
ing Materials. 
REPAIRS CAREFULLY ATTENDED TO. 


Second-Hand Instruments bought and 
sold. Catalogue on application. Correspond- 
ence solisited, 


V WAVE NOU SEENITNET? 
THE SPRING-HINGE 
adi RULING PEN 
DESCRIPTIVE TOALTENEDER & SONS 
PHILADELPHIA | 





mass. 

of 

Surveying, Engineering ane 
Astronomical instruments. 








212 Locust St., St. Louis, Mo., 
MANUFACTURERS OF 


Surveying and Engineering 
Instraments. 


ILLUSTRATED ‘CATALOGUE ON 
APPLICATION, 





** ENGINEERING 2 sies's sco‘ 
NEWS 




















NEWS. 
m, JOHN McLEAN. | 


ENGINEBRING 


























- ADAMS’: ~ 
(FIRE HYDRANT. 


ana Valves.” 


ena : WORKING PARTS CAN Be. 
= 5 298 Monroe St.,N.YOity REMOVED an REPLAC oo | 
HMUESTYS PIPE DRILL, ONE MAN INTEN INTE MIRUTES, 


Now-FREEZING, MAINTAINED [ MAINTAINED EASIER AND 
CHEAPER THAN ALL OTHERS. 


for Tapping Water and Cas | 
Specuar Castines. | 
' 
| 


Mains against Pressure. 


IMPROVED MACHINERY For 
COAL PREPARATION . 


waste in tapping water or gas maine 


ight « ni ts unds. Eve machine 
s wamreneea ta give satisfac AUN UA FG. 
for price-list to AMAQUA. >. 





J M. HADESTY, 
Tamaqua, Schuylkill County, Pa 


HAYS MFG CO. 


ERIE, PA. 


—— 


ie water to pass through; fourth, 


MANUFACTURERS 


Water and Gas Co’s Supplies, 
THE KENNEDY VALVE MFG. CO, & 


— MANUFACTURERS OF— 


Valves and Hydrants, 


52 CLIFF STREET, NEW YORK. 





SAVE TIME! 


It should be sold by all 
dealers in plumbers and 
water works supplies. If 
your dealer does not handle 
it write us and we will send 


you the name of one who y TRANSITS and LEVELS. 


does. Remember that we ont Our Factory is completely equipped with the best_ ma: 


chinery. Every instrument is g our largest 
send them free of all expense dividing engines. and receives ite Anal © edjastment from an 
to responsible parties, on 


expert. 
ial award at the World’s Fair for accuracy of gradu- 
trial. Send for circular and 
price-list. 





Spec 
ation. poe also manufacture neers’ Instruments, Sup- 
plies, Drafting Instruments and Materials. 


Send for Catalogue A-12. 


QUEEN & C0, Philadelphia, 


N. Y. Office, 116 Fulten ®t. Geo. 8S. Woolman, Mer. 








progressive American 


Civil Engineers during SCHWENCKE, KIRK & co., 


every one of its 20 years. MANUFACTURERS OF 


ssaz"="* DIRECT BLACK PRINT PAPER “PROGRESS,” 


WATER-BATH ONLY. 


Blue Print Papers, Rubber and Celluloid Triangles, T Squares, Transits, 
Levels, Ete. Importers of Drawing Materials. 


26 CHURCH STREET. ° ° ° NEW YORK. 


FOREIGN BOOK ORDERS. (Established 1870. 


ESTABLISHED 1820, 


YOUNG & SONS, 


CHAS. &. HELLER, TRADING AS 


MANUFACTURERS OF 
ENGINEERING, We cannot undertake to replace books HELLER a BRIGHTLY, 
MINING and lost in foreign mails. Books ordered to Engineering, t. Mining Sing 
SURVEYING be sent to any address outside the United 


Cor. yrs) TRUME st, ph Ridge 


yy Philadelphia, Pa. 
Catalogues on Appiication. 


Eugene ae ., Chicago. 


od vy of 


iS States and Canada are sent by registered 
INSTRUMENTS. mail at the risk of the buyer. 
No, 43 N. 7th St., 


PHILADELPHIA e SEELIG & KANDLER, 


Manufacturers of most improved 








V.&L, E. GURLEY ocentaarcee afacturers of Highest Clas 

hintediainisate to : Supplies fon. Satd and office, oe vem Eamtacer- 
x < treet. ng Instruments. 

Oivil Engineers’ NT ane Repairs carefully and promptly 
Send for Illustrated Cata- grogated, Drafting Supplies of ail 

and Surveyors logue. (Instruments repaired inds. Catalogue on application. 
and carefully adj a Re 
INSTRUMENTS jaa & CO., Manufacturers of 


HERM. PFISTER, 


SUCCESSOR TO 
BR, WHITOOMB & OO,, 
MANUFACTURER OF 


ENGINEERING INSTRUMENTS. 
vements on applica- 








ee wT elacaien Se fr saat % 
IMPROVED an el tepals eis hens ease Seen. ©. 
and 
aaeertemerre | HENRY. E. TORGERSEN, ’ 


MANUFACTURED BY 


L. BECKMANN 
57 Adams Street 
TOLEDO, OHIO. 


First-class Work as reaonable prices, 


ssuseennat?” Photography. 


Room 1617 ae een 79 Dearborn St. CHICAGO. 
SPECIALTIES; Outside Work, Bromide Enlargements, Copy Work, etc. 
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THE LUDLOW VALVE MANUFACTURING CO, 


Factory and Office: 938 to 954 River St, and 67 to 83 Vail Ave 


a 


TROY, N. Y., U. S.A. 


MANUFACTURERS OF 


Valves and Fire Hydrants, 


DOUBLE AND SINGLE GATE VALVES, 
y-inch to 60-inch, 
FOR LICHT — ee PRESSURE. 


Vertical and Horizontal Check Valves, 


Foot ss Air Vaives, and Yard and 
Wash Hydrants. 


i speciale eee ean me eee eect nae ae eae, FOR CATALOGU E. 


PARADIGM | ‘PARADIGM SKYLIGHTS 


are suostel adapted for Bailway aed ae Workshops, Factories, Stores, 

Ho walee. The main bars being made of Channel Steel gives a strength and dur- 

abiliti y entirely lacking in skylights of other makes. No soldering, all the parts being 
bolted toge her. Sample sections on application 


See Our Full Page ‘Aa. May 17, °94. 


PARADIGM CONSTRUCTION CO.., 41 Pine St., New York. 


THE HOLYOKE 





Stik 
Durable, 


Satisfactory 
IN EVERY RESPECT. 


SEND FOR CIRCULARS. 


Holyoke Hydrant & Irn Warks, 


HOLYOKE, MASS. 


THE BEAUMONT FIRE we 


Is simple, durable, frostproof, inexpensive and in efficiency unav 


aoe vervenone of tie test gun motel. It has p vem a 
tive waste valve. Allh are tested to 200 lbs. hy: — et 
It will we eee a fire ri> larger volume and grea’ y Sees thap 
eS hydrant; a most valuable feature in oucie & 7 items. 
pted by U. S. Government, State of Illinois, and many others, 


eee 


ydrant tests, by Selim H. Pea 
boy Pee Ph. . BE LL. Reena Res of yor illinois: 


BEAUMONT......... 8 | square inch 4 per cent. in lbs, pex 





LUDLOW Ie 4s: 5 in hydrants wast 
CREGIER Seen: .. 37.8 without noasie, 50 feet of hose. 


Send for Full Report. 
RICHARD BEAUMONT, Manufacturer, 


THE EDDY VALVE Co. 
Waterford, 















FIRE HYDRANT. 


GENERAL WESTERN AGENTS, JAMES B, CLOW & SONS CHICAGO. 


““‘WANT” COLUMNS. 


w= a@ newspaper can command the ““Want” advertising patronage of ag 

nit CF oS epee owe 0 ie veanreet ane advertisers as an unfailing ind 

of that value as ae eirvociia medium, on is 
% vertisements than 





Chapman Valve Mig. Co 


MANUFACTURERS OF 
STEAM, GAS AND WATER 


VALVES AND GATES 


FIRE HYDRANTS, 


WITH OR WITHOUT INDEPENDENT VALVE 
All Valves and H ta furnished with BABBITT 
AL SEATS aad 


NON-CORROSIVE WORKING PARTS 


GENERAL OFFICE AND WORKS! 


Indian Orehard, Mass. 


12 Kilby Street, Boston, Mass. 


CHICAGO OFFICE: 14 NORTH CANAL 8T. 


NEW YORK OFFICE: 2 Piatt STReer, 
8ST. LOUIS OF FICK: 








L. M. Rumsey Mfg. Co., 810 North 2nd St. 
ALL WORK GUARANTEED. 
The GENUINE CHAPMAN VALVES in all cases will bear our name in full, either rolled 


or cast upon the shell, and also our Trade-Mark ead Monogram. 


NOITILONOLC 


‘LAAUYLS ANVT LSHM 0% ‘ASQOH ODVIOIHI 
HOIM ‘LIOMLAG ‘Guva 
><SMUMOM ANY ASOIMMHO 
‘sjURIPAL] UOISSOIdWO7 pUue 33k) 
‘SHUOM NOW! P SSVUE NVSIROIN 


‘SHATVA 3LVO GNV LOOS *WOSHO ‘43173a)); 





BOURBON COPPER and BRASS WORKS 


PATENTED 


Fire Hydrant and Stop Valves. 


Also Manufacturers of 


COPPER AND BRASS GOODS OF EVERY DESCRIPTION. * 


> 202 and 204 East Front CINOINNA'TI, O 


SUMNER a GOODWIN, 


5 to 21 Oliver Street Boston 


MANUPACTURERS AND JOBBERS OF 


WROUGHT IRON PIPE 


STEAM GAS AND PLUMBING MATERIALS. 


Water Works Supplies a Specialty. 


o- 
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SAVE MONEY, TIME AND ANNOYANCE |Lstorateries of br. Gene £; Moore 


BY USING OUR TRIPLE LAP SHEETING. tees heater Waters fing Natural aod 


of every ; 
t of Physical Tests. Chas. F. 
= Tensile, T 





BUILDERS IRON FOUNDRY, 


Previdence, R. I. 


THE VENTURI METER. 


64- Pampiilet cortaining |) 


Transverse and Com- of Meter, Rowland Prize Pape, 
— of I i Senel ‘and otber Motels and b Herschel (the patent 
ea enaaee Stones and Engineering Records of Tests of i “and ts ‘se 







alent Meters mailed upon applicat 


SEWAGE PURIFICATION IN AMERICA: 
a Series of Articles published in Engi- 
neering News during the Years 1892 
and 1893. 


Paper Covers; pp. 200; illustrated oy nearly 100 figures in text and on in. 





PATENTED. 





This cut shows a Coffer Dam being constructed with Wakefield Sheet Piling. 
Be cee a As the best means of showing what is Tika of in this little book, we hay. 





SEND FOR DESCRIPTIVE PAMPHLET. eres comic et cue cxtearetemts: The illustrations consist almost entire|y «/ 
aaa ce TABLE OF CONTENTS. Paces 
WAKEFIELD SHEET PILING co Introductory ; Purification in Drainage Area of Boston Water-Works. . 1 to 
’ ¥| Intermittent Filtration : 
1637 MONADNOCK BLOCK, CHICACO. South Framingham, Mass.; Marlborough, Mass.; Summit, N. J.: 





Medfield, Mass. : Gardner, Mass: Hastings, Neb................... 9to 49 
Broad Irrigation : 

Wayne, Pa.; Pullman, Ill.; Berlin, Ont.; Greenfield, Mass.; Colorado 
Springs, Colo.; Trinidad, Colo.; Fresno, Cal. ; Pasadena, Cal.; 
Redding, VJal.; Los Angeles. Cal.; Santa Rosa, Cal. ; Helena. 

Mont. ; Cheyenne, Wyo.: Stockton, RRR Ee ae 50 to 113 
Subgyetoce Disposa 









THE PITTSBURGH REDUCTION CO., 


Room 701. Ferguson Block, 119-123 Third Avenue, 
PITTSBURGH, PA. 

Lenox, Mae ola plant); Lenox, Mass. (new plant).................. 114 to 117 

Sedimentation : 


Aluminum Ingots, Plates, Bars, Sheets, Wire and Castings. 
I i 5 cae ov 4 tae? | hss 0 6 We 6 a Wha 6s Ocean sa imecte ciccs 118to 119 


COeoeorcccccccoooooooooooooooocoooooooooooooooooooooooooooooeoooooeeee Mechanical Separation by Filtration : 


Atlantic City, N. J ; Leadville, Colo........ yRiapiae Vale e ee Cb Vass é 120 te 137 
sé 99 Brand Improved Chemical Precipitation : 
Asphalt Slag Roofing. Worcester, Mass; White Plains. N. Y.; Sheepshead Bay, N 


Round Lake, N. Y.; Coney Island, N Y.; East Orange, N. te 


(Letters Patent.) and Long Branch. N. J.: Mystic Valley Mab. «<skcc ee. ... 188 to 183 
A. E. FILLEY MFG. CO ASPHALT PAINT. 3e-vage Purification and Storm and Ground Water ............. ...... 184 
39-41 Cortlandt St., New York. Factory Boonton, N. J. 





SOOSOHSOOOSSSSSHSOSS OS SSS OHS OHSS OSS OS SOHO OSHS OSSOOSHOOOOHOSOOAOOOOOOS For sale by Engineering News Publishing Co., Price $1.00. 


C. A.C. TIE PLATE 


STRAIT-SMITH CO.,, 


180 East 3d Street, 
N. Y. Office “seep sotere ST. PAUL, MINN. 
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Santen ON CON DTEAMT UR UMP ||? BUILDERS IRON FOUNDRY, / 
Z PROVIDENCE, R. I. ; 

T, © ACTER ABLES Q Z (PATENTED.) % 

cA coNehD % Globe Special Castings for Water-Works, 7 

g Mills and Railroads. Z 

VALVE GEAR 4 “They cost less than any other ; 
ADAPTED , special. ; 
FOR ALL | 4 All common sizes in stock. Catalogue mailed on application. % 
PURPOSES. 4 M. J."DRUMMOND, Seles Agent, 192 Broadway, ¥. Y. City. 7 
SULLISILELESLOLEDEEDSDA SA A Sa a EE 


EFFICIENCY——SIMPLIC vtyY—ECONOMY. 


e }THE YOUNG GRAVITY LOCK NUT #2 BROWNLEY INJECTOR. & 


Senda for Circulars, Eitc. 


comer THE YOUNG LOCK NUT COMPANY, 150 Brosoww, New Your Cry 


3 Qu SPHALT B)OOFIN 


Patented. 


REFERENCES: 


N. ¥..C.@ H.R. R. R. Co. 

Washburn & Moen Mfr. Uo, 
Worcester, Mass. 

Themson-Houston Electric Co. 
Lynn. Mass, 





“ANCHOR BRAND” ANCHOR BRAND” WARREN 


Natural Asphalt Chemical & Mfg. Co., 


Roofine and Paving Natural Asphalt 
8? Fulton St.. #. Y. 


Paints. 





‘PraDE Marg. Materiais. 











| 
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Classified oe of Current Advertisements in Engineering News. 
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Cement Works. é % 
Atlas ‘one Co., 1483 Liberty St 


Brand. James, 81 Fulton St., N. ¥. 
Buekeye Portland Cement 


Co., Belle- 
fontaine. 0. 
Wood & Cement Co ,Glrard 


—_ Cement & Brick Co., 3 Liberty 
Johnson & Wilson, 45 Broadway, NX 
Lawrence Cement Co.,6; William St.,N.Y. 
ee ee 
2 Trinkle. 210 So.Third St. Phila. 
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New York & Rosendale Cement Co.. N. ¥: 
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Union ae Buffalo 
Western Cement Co., a eta St., 

Louisville. Ky. 
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Pitts Testing Laboratory Ltd.. Pitts- 
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Hunt Oo. C C. W., New York. 
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. Bureau, Syracuse, N. Y. 
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E. Marsiand, 4 W. Broadway, N. Y. 
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‘ty Vapor Engine Co. 


Engines (Hoisting). 
American Hoist & Derrick , ! at. Fock. 


St., N.Y 


Beatty, M.. & Sons, Welland, On 
Byers, John F., Machine Co.. Eevee, o 
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| oo 
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Continental ter? Co, Lienty | ml * 
Cumberiand Mfg. , Boston, 
New York Filter’ con “145 Bway. N. SY. 


re Brick. Clay and Five p Linings 
k Fire Clay Co., Pittsburg 
Cc Mf “sheron’ Pe 


Staten Isl. Terra, ‘Cotta Lumber Co 
Woodbridge N da N.Y. 


Flach Tanke. 

tzgerald, J. Leland, Schenectady, N. 7 
Flexible sqjue (for Water, Gas, 5t’m 
Fale. n, J Evanston I) 


Foundry Eeurpment 

Buea Fdry. & Mach. Co , * Harvey, Lil. 
Frogs and Switches 

Buda pounere S & Mfg. Co.. Harvey, til 
Carlisle Mfg. Co., Carlisle, Pa. 

Males, A. S., & Cactenel. oO. 
Feammyteama Steel Co. Swelton, Pa. 
Ramapo Iron Works, Hillburn, N. Y. 


Weir Co., Cincinnati, 0. 
Gearing. 
Poule & Son Co., Robt., Baltimore, Md. 


Grader and Ditcher. 
Austin, F. C., Mfg. Co., Chicago, Ih. 


Grantte. 
& Hurricane Isle Granite 
Co.. © Bank St.. N. Y. 
raphite. 


v| Sen t Graphite & Mfg.Co., Detroit, Wich. 
Dtxon. Jna.. Crucible Jersey City N.J 


ext Capie Ry.). 
ort eect Poole & Son Co., Baltimore, Md. 
istin Pockets 

Hote 4 & Co., %., Chicag 


Seodener. "OL BOD. 168-190 Bad Bt, Long 
Island City, N. Y. 


Botecigs Conveying Machines. 

0 & Conveying Machine 
Co., Cleveland, 

Corson Machine Co., Boston, Mass 

Hunt Co, C. W., 45 B’way, N. Y. 


—- Bridge Co., Cleveland, 0. 


Chicago. 
Mannatten Rubbe fg. Co., Cortlandt 


bber Fae 
St., New York. 
ydrants and Valves. 
umon' 


. Th. 
ao vance We. Co., ind. Oreh., Mass, 
. Waterford, N 
Baliye Jone ‘ -_ w firoaawa ai York. 


Ho ke Hinde’ a Ir. Wks.. Hoiyoke Mass. 
w Valve Sunn: Co., Tro roy ¥. 
ieleon, John, 298 Monroe St. now York 
Michigan Brass & Iron Wks., Detroit, Mich. 
Pancoast & Rogers, 15 Gold St, New York. 

Peet Valve Co., Boston, 
Pees Co., Tamaqua, Pa. 
& Co. #0 Chestnut St., Phila 


aoEs cnicego 


isenhardt, Philadelphia, Pa. 
réraaiic fc (ioeb inert sy 


Indie ca 
ine & Robertson Co., Cortlandt St., N.Y 


% ee on of Bridges and Kelling 
A . 32 Warren N.Y. 


pata Pa | Fa 
Chicago. 


Hydraulic J 
Carventer =<, 


W.. @ Broadway, N Y. 


remap et smear 





ionsn 986 Broome St.. N. Y. City 
Marting. Brooklyn, N.Y.” 
| eats fects ae 

ie (a6 hie Pag tad 





r | Sires hoes, as 


ors Graphite & Mfg. Co, Detroit, 
Jos. Dizon Crucible Co., Jersey City.N. J 


.amber (Car and 
yaa ermandina OU & B—- Co., Fernan 
na, F' 


ae vy, Creosot. Co., Jersey City, N. J. 
_. ae, Chicago, Til. 
| Vamderbitt& jopkins, > York. 


Machine Castings (Heavy) 

oasthn ns Pie Steel Co Cincinnati, oO 
Son ¢ 0., es Baltimore, Md. 

can Tee 

atson & euitewan. New York. 


Chicago. 
Classon Aveé., 
See alao “Instruments.” 
eters (Water). 
Meter Co., Buffalo, N. Y 
. Boston, Mass. 
Nationa: Meter Co., 22 B’way, New York. 
Thomson Meter Co., Brooklyn, N.Y. 
Union Water Meter Co., “ orcester, Mans. 
Worthington, Henry R.. New York: 
Mineral Weel. 
U.8. heen ‘ool Co., 2 Cortlandt St., 


. 


Moertar Colors. 
Tomkins, co 180 Broadway. N Y. 


| Meters 
ater Motor Co., Newark, N. 


Worthington. H’ 96-38 Tdbert St. wy. 
Weel “Co. Y. City and 
= Pranctero, Ca 

Poole & Son Co., Robt.. Baltimore, Md 

Neat Lecks. 

Young Nut Lock Co., 15 B’way, New York. 

Ore Handing Machinery. 

Brown Hoisting & Conveying Mach. Co., 


Cleveland. O. 
Parrell Fdry. & Mach. Co., Ansonia, Conn. 


Paints. 
‘ arpenter & Co., G. 


B., Chicago. 
Detroit Graphite Mfg. 


6o., Detroit, Mich 


Fernandina Of! and Creosote Works. 
Fernandina, Fia. 
Jos Sean Crucibie Co.. Jersey City, N. J. 
Filley, A. E , @ Rroac = New York. 
‘arren Cheim. & Mfg. Co., 81-83 Fulton St., 
ew 


Paving (Asphalt), See Asphalt Paving. 
| Booth Bioek | (Stone). 
th Bros. an iusrions 


Co., & Bank: BtoN 


| paving Block an. 

z. Cpecentins Co., 
Ohio log Co., Columbus, 0 
Paving 


rick (Fire Clay). 
yao . 

; Pittaburs, Pa. 

Ce, Columbus, 0 

Park Fire Co, prnasucg. Pa 

Unitea States Fire Clay Co.. Pittsburg, Pa. 

Freeman Fire Clay Co., Freeman, O. 


Pile Driving Pacatnery. 


e Island Granite 


sesety City. 


Agee Hoist & Derrick ., St. Paul, 
pean & Sons, M., Welland, Ont. 
Bucyrus 3t. Shov. & Dredge Co. moemeprane. 
| Industrial Works, Bay City, Mic 
J.8 aw: Newark. N. J. 
M A. 8., & ©o., Cincinnati 
Monongahela & Weetern Co., ‘Steteb’ 
Toledo & Machine Co., Tob 
Vulcan fron — Chicago, Il. 
Fize (Cast Iron 
eed, Pipes aad Steel Co., Addyston, 0. 
att’ga. 


ao Pipe Works, 
Donaldson ir Iron Emaus, Pa. 

Drummond. M. J., 192 Broadway, N. Y. 
Fox, a if? Broadway, New ‘ ork. 


Hawkins. F.B & Co.,New S ork & Boston 
Jackson & Woodin Mfe. Co., Berwick. Pa. 
Lake Shore F veland, O. 


‘oundry 

McNeal Fdrv & Pipe Co. Burtington, N. J. 
a = . & Pipe W’ks, Scottdale, Pa. 

rs 38 Platt St., NewYork. 
Radford | Pipe and arr oF Cincinnati. O. 
Reading preneey C-. 18 ., Ltd., Reading, 7 
Warren Fdy. & h., Co. . 160 B’ — 
Wood, R. D.. & Co., 400 Chestaut St.. Phin. 
Pipe. Fire ¢ lav (Sewer and Culvert). 
Riackm er & Post Tipe Co.. St. Louis Mo. 
Colum bus Sewer Pipe Co.. Columbus, 0. 
Freeman Fire Cla: . Freeman, 0. 
Lookout Sewer Pipe Co., Chattan’ ee, Tenn. 
Park Fire Clay Co., Pitt-bu 
Staten Island Terra Cotia 

New York. 


vive, (wr it Iron). 
Rawi ing ae Sor Re 
Rawhine, FB . B.& em Ve = 5 Pe Boston 
orris, T. ie 2 
ner & Gaedwin. 1) Onver 8t., factee 


Pi jew Water). 
fidhisan Pipe Co. hay City, Mich. 


Pipe pene ea neton Ti 


Harlow & Co., J. H. 
Cutting chine, 
fates hee 3 S Pearl St., N 


vine Jainters 
Star Pipe Jointer Co., — Mass. 


‘amber Co., 


. New York. 








| Hirseh, L 


| 
| 


Radgme She anaes 
& Barr, 240 lth St., "Jersey City, 


N.d. 
Sooysmith & Co., 2 Nassau St., N. Y. 


yee 
t. Philadaipbia Pa. 


ve (Water). 
Rose Valve Ono ror Enon sass 
Somers. @. B. Coleco. 
Late Go's Si’ be lon, 0. 
itimore, 
M i ° 
rn ae ach ery 
nia, Pa. 
Ree eva theca foe oe 


Edwards. amin We 
Sonu | es ees 


Geo k 4 Waab'ton &t., Coicag: 


Ce re oe. os 


| 4 setges 
Beer 


: Plerve & ae Tr Engineering Co. 


Pulsometer Steam Pump Co.. New Yor 
Schnee, Alexander ©. 4 @xch. v2.. 8. ¥ 
Southwark F’dry & Mach. Co.. Phila., Va 
Turner PYactine Co., New York 

Van Wie Irwin Svracner VN VY 
Worthington. Henry R., New York 


Rall Joints. 


Uirech. L. K. Reokerv, “hicago 
Joseph, Jos., & ro., Cincinpsti, © 

Maies. A.S., & Co., Cincinnati, vu. 
McConway & Torley Co., Pittsburg, Pa 
Ralia (Steel. 

Evana. Geo, A., 18 Wall St., N. ¥. 

Hirsen, L. K.. Rookery. Chie ago. 
Josepu,J ,& Rro., C ineipnari, O 


Males, A. S.. & Co.. Cincinnati, O 
Robinson & Orr. Pittsburg, Pa. 


| Rallway Kantpment. 
Beamless Brake Co , 41 ey St 
Carlisie Mfg. Co., Carlisle, Pa. 
F vans. Geo. A.. 4) Wall St., N. ¥ 

K , Rookery, Chicago. 
Josept, Jos , & Bro., C'nein>art, O 
Males, A. S., & Co., Cincinnati, 0 


Middleton. W S.. 2 Iohp St.. N.Y. 


oN. Y¥. 


| Robinson & Orr, Pittsburg, Pa. 


Robinson, W.G., °2 *roadway, N. ¥ 
Shoen. aker. A. T., 115 Broadway, N. ¥ 


Railway Interlocking. Switchive 
and Sienaling Appliances. 

Auto Pneumatic Railway Signal (Co 
R chester, %. ¥ 

Hall Signa! Co., © Broadway, N.Y. 

Johnson Railroad Signa! Co.. Rabw ay N.J 

Mozier Safety ~ignal Co , Ge lion, C- 

National Switch & Si, nal Co., Faston, bs 

Pennsylvania Stee! Co., Steelton, Pa 

Ramapo eo Works, Hiliburn, Rockland 
Coe 

Weir Frog Co,, Cincinnati, O 


Relaving Rails 
Kir ch, L K., Rookery 
Joseph, o ..& Bro,’ me nn tio 
Meles, AS, & Co., (yacianatl, © 
Rob'nson @ Orr, Pittsburgh, ba 


Riveting Machines. 
Alien Riveting Machine (o., 


Road Rollers. 

Aodyston Pipe & Steel Co 

Barrisbure Foundry & 
Harrisbure, Pa 

Kel-y Co ,O.58 , Sprinefeld O 

Pwneer Iron Works, Brookiyn, N.Y 


Reck Drills. 

Clayton Air Compr. Works, % 
= s . 

Ingersoll-Sergeant Prill Co. WN. ¥, 

MecKt rnan @ Ce. 8S G, Patterson, N. J 

Rand Drili Co., N. ¥. City. 


Reck and Ore Crushers. 

American Road Machine 

Square Pa. 

Beckett Foundry & Machine 
tington, %. J. 

Rlake, Theo. A.. New Haven, Conn 

Farret! dry & Yech. Co. Ansonia. Conn 

Frisbee Lucop Mill Co., 1% Lib’ty St.. N.Y 

Gates Iron Werks. “hicago 


Chica 


go 


New York 


, Cincinnati, o 
Machine Works 


Cortlandt 


Co., Kennett 


Works, \r 


. 42 Cort 
Jandt St.. F 

Union rary ‘& Mach. 
N. J. 


Works, Rockaway 


Re'tling Mil! Machinery. 

Pocle & Son Co., Rolt., Raitimere, ¥d 

Scheol, 

Correspon tence 
Scranton, Pa. 
See Colleges 


Sewer Excavating and Holstine 
Apparatas. 

Brown Hoi-ting & Conveying Mach. Co 
Cleveland. O 

Carson Trencn Machine Co.. Boston, 

Sewage Pumping Machinery. 

Laidlaw Dunn-vordon So. Cincinrati, O 

Worthington. denry Rk, N.Y 

Sewer Traps 

Coleman Sewer TrapCo ,Providence,R .! 

Shatts 

Carpenter & Co., G. B, Chicago. 

Poole & Son Co., Re bt , Baitimore, Md 

St w Fiexibi Shaft Co.. Pailade ipbia, Pa 

Stow Wig. Co.. Pinghamton, N. Y 

Sheet Piling 


School of Mechan!<*, 


Mase 


86 Lib’ty St., 


Wakefield Sheet Piling Co., Monadnock 
Chicago. 

Skylights. 

Peradigm Construc’n Co, 4] Pine ®t., NS. Y 


Plenty, Josepbus, Jerse+ c ity, N. J. 
Vaile & Young, Baltimore, Md. 
Stand- Pipes. 
Brownell & “o., Dayton, 0. 
Cunningnam Lron “ Ks. Vo. . Boston, Mas 
Harvey Roller “ ork’, Harvey, Lil. 
Hoge, F., @«'0,. Faat Roatan Mass. 
Riter @ Conley, Pittebur,z, Pa 
Sharen Roiler Wor- a, Sharon, Pa. 
Stearns Mfg. Co.. “rie, Pa 
Wood, R. D.. & ©o.. 4) Chestnut 8t.. 
Statio-ere, Printing. ere. 
Chas. F. Ketcham & Co..77 S assau St. N.Y 
Steem Pipe Ineelntian 
Keaabey, R. A., 58 Warren St . 
Steel Casting 
Chester St eel Cast.Co.. 4% Libr’y St..Phii 
tert and tron. Haunt Vreet. 

r, G, W., 2) State St., N.Y. 
aemaee =weer-er 
Austin F.C... Mfg. . 
Techie Klocks 
Carpenter & Co., Geo. B , Chicago. 


Tavpirg Machines (for Water and 


Phi 


N.Y. 


Se, Chiecsgo. Il. 


Gas Pi, e) 
Beta. J. M., Tamaqua. Pa. 
Harlow & Co.. J. h.. a Pa. 


Testing Laborato 
b, Garrett & Biatr. "Phitedetphia, Pa. 
Moore, Dr. Gideon E.. 22) Peari au,N Y. 
— Testing Laboratory, Pitts 
urg 
Richie Bros., Philadelphia, Pa 


Testing Machines. 
Riehle Bros. Testing Mach. Co., Phila. Ps 
Tie Plate-« 
Stra't Sith Co.. Sew York and St. Tau 
Time Stamps 
Au omatic Electrica! Specialty Co 
Liberty St.. New 1 ork. 

Tires (Steel). 
| Prosser. Thos., & Son. 15 Gold St..N Y 
| Transmission Machinery. 

. Robt., & Son Co.. Baltimore, Md. 
| Trench Machines. 
| Brown Hotst S Ques. Mach. Co., Cleve. 0 
| Corson Trench Macnine Co., Boston, Mt “ 
Valve Viherl-. 

. F.G Greens. 7 oN e 


eloe.Car Cou. Three Rivers. 
lw Wineribas row 


G. 1. co. L. 1. City N.Y 
& Mar 


é m Co.. Jersey C1 
\ eens - Pan ay 


Carnenter @ Co., 4. B . Chicago. 
Trenton Iron Uo., Trenton, N. J. 
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XXII 





ENGINEERING NEWS. 











WANTS. 


Rates under the heads “Situations Wanted,” 
** Situations Open,” or “ Miscellaneous,” 2 
centa per word per insertion for one or two 
times ; for 3 times or more 1% cents per word 
per insertion ; each number, whether of one or 
more figures, counted as one word. Payment 
invariably in advance ; no “till forbid" cards 
allowed ; copy of paper containing card, 15 
cents additional, 


eae tiad 


CALCULATION OF swing bridges; variable 
moment of inertia; concentrated loads; 
graphical method, Address C. H. LIN- 
DENBERGER, Wayne Hotel, Detroit 
Mich. 














A RENSSELAER COLLEGE GRADUATE 
with three years’ experience desires a 
situation, Can go anywhere. Address 
T. X., care Engineering News. 18-15t 





BRIDGE DRAFTSMAN.—Is a writer on theo- 
retical stress literature; 13 years of study: 
familiar with all the modern methods of 
bridge computation ; ree in calcu- 
lating skeleton desi Address ASSOC. 
AM. 80C, C. E., care Engineering 
News. 21-8t 


LOCATING ENGINEER wants situation on 
railroad, water-works,town site or in office; 
is good draftsman, has instruments | and 
first-claes references. Address “H.F.,” care 
of Engineering News. 22-6t 


AN ALL-ROUND CIVIL ENGINEER g thor 
oughly American) familiar with pan- 
ish language and customs, capable o° tak- 
ing full charge, willing to be an assistant. 
If with general contracting firm, prefer ap 
interest to salary; at present Second Chief 
Engineer; employers as reference, Experi- 
enced in handling reconnaissarce, pre- 
liminary, location, construction and men, 
both as Engineer and Superintendent. 
Parties needing the same (especially a 
interested in South American enterprises 
address “CHARACTER,” care of * Heng 
neering News.” 23-10t- 


cent ES 

WANTED.—A first class topographical oute- 
man, expert letterer, desires steady posi- 
tion. Address STEADY, care of Engineer- 
ing News. 24-5t 








cecvnerernnnepert et AERTS 
OPEN FUR ENGAGEMENT. — Have had 


charge of the Mining and Civil neer- 

ing Departments of the Mich ining 
School for the past four and a half years. 

Practically experienced in all kinds of 

plane and railroad mee We D in iNTOR, 

cpgineering wh work 

Houghton ich 








To 


MOVABLE SIDEWALK, Com- 
plete (operated on Casino Pier, 
World’s Columbian Exposition), in- 
cluding all lumber in said Pier, has 
been purchased by me. Have wrecked, 
and am now offering for Sale, the fol- 
lowing supplies from the same: 

LUMBER.—Pine and Hemlock ; 
tg x 10-in., 2 x 10-in., 


6 x 6in., 2 x 4in., at half regular 


sizes, 3 x 12-in., 


price. All in first-class condition. 


Corrugated Iron Roofing ; 
good condition. 

1,000 Park Benches; good 
as new. 

50 Turnstiles. 

351 Cars; 18-in. wheels, 2 x 3%,-in. 


axles, brass joints. Will make dump 


1 Carload 3-in. Angle Iron. 


468 27—Five years experience, railroad sur 
‘eys and construction to locating and pees 
PO 6 pg instrument man. Al 
references. A dress XX, care of ar 


GRADUATE CIVIL ee te ae aaa 








on any class of a 
Provioug, experience, rai diroad Ree. | —— 
ERENCES, care in ‘New GENERAL AND BUSINESS MANAGER 


eering News. 
25-3t 


RN I 
WANTED—Position by Civil E ineer. grad- 
uate Sheffield a School; two years’ 
cauedlonee eT eens best of refer- 
ences. Address “C. L.,” of 
News, 25-3t 


YOUNG MAN, five years’ practical experience, 
would like to superintend or be first assist- 
ant to consulting engineer on sewer con- 


stru good Z, 
Kngineer! News Publishi t 


nam 


perience in h railroad 
years’ ex eay con- 
struction, Box 466, Ashland, Ky. 262t 


A aaa IN FIELD OR OFFICE is de- 
[rane eoamene, six years’ experi- 

enne: go ore: best of relevencen. 
GAdsess “ENGINEER, care of maplnnesing 
ews. 


CIVIL ENGINEER, GRADUATE, THREE 

pease, © experience, best references; famil- 
th railroad and iron structural work, 

desires position. Address W. H., care En- 
gineering News. 26 1t 


ee WANTED BY AN EXPERI- 

gaan engmmece wi with a full set of the very 

instruments. Willing to go any- 

— from ne ‘8 Strait to Tierra del 
Fuego. Address BOX 141, Stanford, 
Kentucky. 27-2t 














A MECHANICAL ENGINEER WITH EX- 
ence at designing machinery for fo 

ng, wire ae stamping, etc., and in 

handling men, desires rye: jon as super- 
eens or chief draftaman. Member A. 

8.M.E. expected about $1,500 a 

year; age 86. Address O. HIO, care En- 
gineering News. 27-2t 





WANTED—Position as levelman, transitman 
or ope a railroad or ‘city work; 
oe ears’ experience; references given. 

dress Be: Box soL Hindsboro, Il. 27-1t 


GRADUATE CIVIL ENGINEER, fourteen 
years’ experience. Competent to take 
charge of railway location, construction, 
city work, or investigation as to practi- 
cability of ae projects. Correspondence 
— mevoned parties solicited Refer- 

uestionable. Address CIVIL 

ENGINE R, 211 E. Franklin St., Wegres. 





BRIDGE DRAFTSMAN.—A first-class beige 
draftsman desires ert adress Be F WG up 
in modern detail work. G., 
care Engineering — 27-3t 


PECIAL 


Manufacturers. 







0 2-in. ‘agg Cable Laid Manila Hawsers, new. 


151 ia. oe " co a 
5 2-in. = cs : ae 
20 k-in. = ; 





ee cy ™ Bolts =a 


LONG DISTANCE TELEPHONE, MAIN 361. 


FOR ERECTION CONTRACTORS. 


wanted for large steel canting concern 
with large important specialties. Only 
those familiar with the manufacture of 
stee] and of proved high ee and 
business ability need Sp Address 
WILSON, 51 Tribune Bui ad New an 





WANTED.—Civil engineers can obtain chief 
engineers’ position by indicating railways, 
bridges, contracts, etc., vay of con 
struction. Unfinished e 
cialty. Address CAPITAL 
Engineering News. 


A COMPETENT ‘DRAFTSMAN, one able 
to accurately take off items, for architec- 
tural iron works at St. Louis, Mo. Ad- 
dress “BOX 263,” care of Engineering 
News. 24-3t 


ST, care of 
27-3t 





MUL BNE e 


For rates see head of first column. 








WANTED—Second-hand light mountain tran- 
sit, with level attachment, vertical arc and 
stadia wires. Address H. E. B., 75 West 
St., So. Norwalk, Conn. 27-1t 


WANTED—AIR COMPRESSOR. 


We are in the market for a good second- 
hand compressor to deliver 200 cubic feet per 
minute at gage 
inch. Give full particulars as to sizes, make, 
age, condition, how much used, etc., with 
lowest price. Address C., care _aaaerinn 
News,” 1636 {Monadnock, Chicago. 27-1t 


WANTED—TO SELL, Selig & Kandler level 
— four months only. Also a new Phil- 
iphia rod. Price, both, $95. Address 

“ “a VEL,” Engineering News. 26-2t 


FOR RENT. 


Ten-ton steam road roller, with or without 
engineer. Address A., care of Engineering 
News. 26-3t 


WANTED—Nos. 3, 4 end 33, Vol. ILL. 1876, and 
No. 34, Vol. IV., 1877, of Engineering News, 
for which two months’ a to En- 
gineering News of 1894 willbe given. Ad- 
dress ENGINEERING NEWS PUBLISH- 
ING CO., Tribune Building, New York. 

WANTED — We want to buy Volumes One to 
Six of “ Engineering News.” Will pay full 
subscription prices in cash, books or sub- 
scriptions for complete unbound volumes. 
Engineering News Pub. Co., Tribune Bldg. 


New York. 

















| Have the Following for Sale, for Immediate Delivery : 


|New 
Steel Rails. 


sapape Re ttt 
as ee 


—— el 


549 Rookery Chicago. 


200 coils 1- _ Manila and Sisal. 
300 coils 
300 coils » "i 
200 coils % and 5¢-in. Manila and Sisal. 


N. B.—Will sell at 25 per cent. less than regular prices. 


300 tons new XC beams from 7 in. to 15 in., 12 ft. to 30 ft. lengths. 
N B.—Can sell new rails considerably under mill prices. 
Will sell relaying rails at very low prices in lots to suit. 


or mine car from sane of any gage to} RAILS CUT TO ANY LENGTH FOR BUILDING PURPOSES. 


; 1 am in the market to purchase anything in the line of 
outs. relaying rails or scrap, for cash. 


PLEASE MENTION THIS PAPER, 


Storage Yards for Rails, Cars and Locomotives, CHICAGO HEIGHTS, ILL. 


gage pressure of 60 Ibs. per square | 





RAILS erect 


Any Weight and Quantity |! 


On Hand for Immediate Delivery, 


Also Cars, Locomotives and Genera! 
Railway vel agee 


10S, JOSEPH & BROS., BROS., Cincinnati, 0, 


Chicago Office, 1637 Monadnock Block. 










== STEEL RAILS, 


We can furnish any weight. of N 
have for immediate delivery | 400 eons a wed. 
a en Wet toe = 35-lb. Girder 
al 
Coauney tel caead: ils, all well fit 


ROBINSON & ORR, 
No. 419 Wood St., Pittsburgh, Pa. 


EE gatioe sy 
ENGINE and 
| BOILER. 


$250 fora6 H.P.Semi-Portabie. 


$350 for a 6 H. P. mounted on 
wheels and easily port- 
able. 


WRITE FOR CATALOGUE TO 


WILLIAM HERSCHELL, 
4 BRIDGE ST., NEW YORK. 


FOR SALE. 


Steel I-Beams, Girders, Stack, 


2 Levels and Transits. 
APPLY TO 


COLUMBIAN INTRAMURAL RAILWAY, 


i 1057 Monadnock Biock, C= icago, Il 


TICE 


To Contractors and Engineers. 


RELAYING RAILS. 


1,500 tons of 60-Ib. relaying steel T rails, with 


splices. 


400 tons of 35-lb. relaying steel T 1ails, with 


splices. 


900 tons of 52-Ib. relaying steel T rails, John- 


son Girder. 


160 tons 12 and 16-Ib. iron and steel relav'ng 


rails. 

2,000 tons flat steel rails. 

500 tons of 38-Ib. reluying steel T rails, John 
son Girder. 


500 tons of 40-lb. first quality new steel T 


rails, with splices. 
500 tons of 45-Ib. first quality new steel T 
rails, with splices. 


700 tons of 48-Ib. first quality new steel T 


rails, with splices. 


100 Side and al) round Dump Cars. 
150 N. G. Flat Cars. 
100 N. G. Box, Coal and Stock Cars. 
4 Mail and Baggage Cars. 
10 Passengar Coaches. 


Secord-hand cars “and locomotives of all 


descriptions for sale cheap. 


Also a large quantity of new manila and 
sisal rope at prices considerably below 











F CROSS’ FIELDBOOK. 34 Eai- 

4 CORY oh be given for each copy of Index 

to iontner of of the followi eo of 
Engineering News: XXV.. 

WANTED—“ Engineering News” for June 21, 

ts for one Engi- 

aecring News Pub. Go., ‘Tribune Bldg., 

ork. 


ee 








Undieplayes care OTe tmecrted under 
« ions “a 
this head‘at the rate of 2 cents per word per 
insertion for one or more times ; the minimum 
price being $1.00 per insertion. Each number 
ix reckoned as one word. Payment must be 
with orde invariably in adgaouct, ond no 
* till forbid poor hocmnente er te oed.| & 


Special contract 
by the year and for “ display " cards. 


A 
Engineering News for the year 

a Hse and 188 Semple and in perfect order 
dress P. O. Box 55, Carmel, N. Y. 6-It 


———————— TT 
. E., of the U. 8. Engineer 
pares GOLAY. Cc Bf Ue 
Seon } nem from 1884 to 1893 inclusive 

or sale. Address him direct. 


SE 

MRS. C. F. KOHLMAN, of 1389 Center St., 
Racine, Wiss, has several com a vol- 
umes of Engineering News for sale 


TING ENGINES : 1 Lidgerwood 10-in. 
~ 12-in. double cylinder, double drum 421n. 
% 4 ft.; 1 Otis 9 x 12-in. double cylinder 
mining engine, 42-in. x 60-in. drum; 1 Mun- 

dy 8% X 12in. double cylinder, oe 
drum; several other neleting cnaiees der- 


ricks; tools; 100 tons 30- steel rails; 
boilers; with Sep. lame dynamos com- 
plete wi lamps; 30 H. 1,200- 
c. p. lamps; 50 Teereoll Grills; compress- 
ors; pumps all sizes; tanks all sizes ; steam 
shovelas dredne road roller; Gates’ crush- 
ers; No 4, No. 44 Blake crushers; scrapers; 


oun contractors’ tools. 
8. MIDD ifort’ ‘Machinery and Rail- 
aa Supplies, 52 John St., N. Y. 


FOR SALE. 

8,000 ft. 3-in. wrought iron pipe, nearly new, 
@ 10c. per foot. 

6 Ingersoll-S. drills. 344, in fair order, @ $125 
each. 

2 60-h. p. Delameter’s Boilers with stacks and 
fixtures, $400. 

To be seen at West Winsted, Ct. 

24-4 BABCOCK, LARY & CO. 


FOR SALE. 

The professional library of the late H. Wads- 
worth Clarke, M. Am. Soc. C. E., formerly 
City Engineer of Syracuse, and one of the 
most eminent civil engineers of New York 
State. A printed list of books will be sent on 
application to T. W. CLARKE, City Hall 
Syracuse, N. Y. 


Notice to Contractors. 


We have for sale steam shovel of Bucyrus 
make, in good repair; %-yard dipper; or will 
rent it = ef take contract for moving 
mate 
THE N. P GLANN CONSTRUCTION CO., 

2-4t Galesburg, lil. 


joo 





EDWARD M. BASSETT, 


Counselor at Law, 
48 WALL ST., NEW YORK CITY. 


CORPORATIONS AND BONDS A SPECIALTY. 
Can assist clients in marketing good 
securities. 





Rlectric Motor for Sale, 


A practically new 5 HP. Waddell-Entz Siow 
Speed Motor (in use only about four months) 
for sale at a low price. 


Can be seen at any time on application at 
this office. Address “ MOTOR,” 


Care of Engineering News, 
Tribune Building, New York. 


FOR SALE—A NEW IRON BUILDING 


for fametinte shipment, 81 o og = 
long. consis a — span 
lean-to on ast ee Testaie ais i" 


The trusses are . “thie 
a line of shaftin weed od hen tae. 
Machine Shop, Tin 


building is rs 
a Min Rolling Mill, ete. 
or further information address 


ourrinn BRIDCE COMPANY 
PITTSBURGH, PA. 


W. VA. GOAL AND TIMBER LANDS, 
Mines and Mining Plants 


ALSO PROMOTER OF GENERAL 


BUSINESS ENTERPRISES. 


A. T. SHOEMAKER, 
Broadway, New York City. 








ENGINEERING NEWS. 


THE HOGESON ELECTRIC DATE AND TIME STAMP 


Received the Only Award for Time Stamps at the World’s Fair. 


order. 


ed to any clock. 


2% inehes. 
interchangeable. 





For Immediate Delivery. 


=aetn.-* x 24 x 24 Guild & Garrison. 
x 18 xX 24 Knowles (2). 


is x 9 xX 16 Davidson. 
14x 9 X 18 Cameron. 
4x 7 X14 Deane. 
14 x 844 14 Davidson. 
14x 8 X 22 Niagara. 
DUPLEX.-—14&20 15 X 15Smith-Vaile. 
7&6 6 218 Blake. 
10 & 16 x 104 x 10 W orthington. 
8&12x 7 x10 
16x 6 xX 18 Blake. 
14x 7 x 10 Deane. 
12x 7 x1l0W Grtaingten. 
12 6 x 10 Hall. 


10X 6 x 10 Worthington. 


MARVIN BRIGGS, 
12 BROADWAY, NEW YORK. 


Steam Dredge for Sale. 


a Steam Dredge complete. 


For Sale, 
Made by the Vulcan Iron Works, Chi- 
cago. Double 10 x 14 hoisting and 





backing engines, operated by frictions 
and screw thrusts. Double 6 x 12 swing- 
ing engines, locomotive boiler, 1% vard 
dipper. Can be seen at Fort Wayne, Ind. 
H. C. PAUL, Fort Wayne, Ind. 





INSTRUCTION MAIL 


in Architecture, Architectural Drawing, Plumb- 


ing, Heating and V entilation, Bridge ingineer- 
chan Surveying and Mapping, 


Mechanics, Me- 
ical Drawing, Mining, 


nglish Branches, 











Diplomas awarded. To begin, students need only 
know how to read and write. Send for FREE Cir- 
in ake CORR tEN PO? DEN oe 
ScHoOL oF WANICS AND IND 
= A000 G ‘i Scranton, Pa. 
STOW FLEXIBLE SHAFT 
factured by the 
Stow 
Manufacturing Co. 
BINGHAMTON, N.Y 
Established 1857. 
reaming stay bolt 
Holes in 
BOILERS, 
GENERAL EUROPEAN AGENTS. 
SELIG, SONNENTHAL & CO., 


b> a Sf of iaformaren, stating the ou think 
Invented and Manu- 

For tapping and 

5 Queen Victoria St., Londen, England 


BSupi4g e198340g 








Simplest, Cheapest 
and Best Made. 


Safety VaporEngineCo, 
83 Reade 8t., New York. 
Liberal dieogmat to the 
General Agents Wanted 


ESTABLISHED 1890. 


CITY ENGINEERS 


Feld et hin YoU need am assistant for either 


field 
acta 


The Engineering Employt Employment Burean, 


SYRACUSE, N. Y. 








~ 


Will not Coos out ae 


pounding to to ~~ 
nk fed automatically. 

Stamp can be attac 

‘Any 
number of stamps can 
be attached to one 
clock. Will print from 
eny size die up to2 x 
Dies are 


o Automatic Electrical Specialty Co., 


AUTOMATIC 
TIME 
STAMPS. 


MAY 19 
1894 


12-08 M. 


Agents’ Territories 


Y Now Being Allotted 136 Liberty Street, Now York. 


SECOND - HAND PUMPS! THE VAN VRANKEN FLUSH-TANK | 


Catalogues, Discounts and other infor 
asta address 


J. LELAND FITZGERALD 
437 State Street, - Schenectady, N.Y 





We have now on sale at our 


Chicago Office, 


1636 The Monadnock, a stock of | 
publications comprising almost all | 


Standard Books 


on Engineering and allied subjects. 
These may be examined at any time 
by engineers who can call at the 
office. It will probably be found | 
convenient by 


Engineers in the West 


to send their orders direct to the 
Chicago office, where they will be 
promptly attended to. 





| 


XXITl 





THE LATEST 


TECHNICAL BOOKS. 


on Foundations. 
With descriptions of all the most recent 
structures. By W.M. Patton. $5.00 


|Theory and Practice of Modern 
| Framed Structures. Ky J. B. Johnson. 
Containing 527 pages and 4 cuts, together 
with over 40 plates. $10.00. 


Manual of Irrigation 
| By H. M. Wilson. $4.00. 


| Sewage 4 ‘salin the United States. 
By Rafter & Baker. $6.00. 


| Electric Rallway in Theory and Prac 
tier. By Croaby and Bell. 2d edition, re 
vised and enlarged 2.50. 


Pumping Machinery. Construction and 
Management of Steam and Power Pumping 
Machines. By W.M. Barr. $5.00 


Kngineering. 





Sent, postpaid, on receipt of price by 


BNGINEERING NEWS PUBLISHING CO. 


Tribune Building, New York. 












FOR SALE 
Hoisting Engines and Ma 
chinery, Steam and Centrif- 
ugal Pumps, Derricks, 
Hoisting Tubs and Wire 


Rope, 


and Narrow 


Standard 


Gauge Locomo- 


—— 


tives. 


| THOMAS CARLIN’S SONS. 
ALLECHENY PA, 





THE SEPARATE SYSTEM OF SEWERAGE 
Its theory and construction. 
Staley, Ph. D.. 
C. E.; 


By Cady 


and Geo. 8S. Pierson 


enlarged and revised edition 


ENGINEBRING NEWS PUBLISHING CO., with maps and pnvuto engravings. Price 


The Monadnock, Tribune Building, 


$3.00. For sale by Engimeering News 





CHICAGO. NEW YORK. 

Fouquet,/. D . eeteevesiver ! 
Alphabetical << of Advertisers. | rox. sous ot on 
Frasers China gape 

7D 
Carpenter Bros..... ............ 12| Puller, Frane L Se 
Carson Trench Machine Co 36 | Gatea Irop Works, ....... _ ! 
Ciampton -  apepen 28 | Giaver & Co., J. Go... ceccceees 12 
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1c Dredging 
Atlas Cement aie bsgse coccescoce 
Austin, fF. C., Mfg. Co 
Automatic tne Specialty 
Auto-Pheumatic Ky. Sig. 
oe anak wi 


GAS ENGINES| 2s" 


pressor Works 
sana; Steam Seiler Works 


OO See sesseeseeee 








eee bee eereereseneeene 


tinued on page XXVIII.) 


Gregory & Co., Lta.. H. PL *.: 4 
sese Gregory, Elisha .. 13 
pcovecesscceses 2|Grosbon High Duty Pumping 
i Engine Co .... aettae ae 
4 | Groton Bridge & Mtg. ‘Co. ? 
1} Guild & White.... asus 2 
Guriey, W.&L. 8 seesoeee' 0 
2| Guthrie & Lockwood. snd 2 
Hadesty, J. ; 
Haelig, war Jiiesor : 
SNEED 5 cazcnctes csces 5 
Halpin, William.. 
Hariow & Uo., Jas. B........ ‘ 
Harman & Evans............... 2 
Harris, Robert L . — 
2) Harrisburg Fdry. & Mach.Wks. 1: 
Harvard University............ ws 
Harvey Rotler Works ......... 
Hastings Pavement C©o........ 
Hawkins, F.B.,&Co.... ... . 24 
Hazen, Ailen eee 





Hill, Geo......... ockeentehnaec eget ; 
2| Hill, Jonn W | siawheece 
Hine & a heme ~ i 


& Co 
Holly Manufacturing Co.. . 
Holyoke eeeane & iron Wia.. 15 
gowstt. D- : 





Hydraulic Senairecthees’ Gia % 
industrial Works................ 2 
Ingersoll- Sermcant Drill Co..... 5 
coon & eotin 4 OBsccs if 
Jackson, W 
Jamison & Frogs. on 
34 Janney-Hein Company. eae e 
Railroad signal we 7 
a2 ey poncco.ecia, & 











































































































































XX1V ENGINEERING NEWS. 
ESTABLISHED 1677. INCORPORATED 1883. 


SAN FRANCISCO BRIDCE COMPANY. 


McMULLEN, Prest. W.CATT, M. Am. Soc. C, K., Vice-Prest. 
M TAYLOR, seo & Trem fe RRUST. Chief Kngineer. TO Lockwoop, } Engineers. 


OFFICES SAN FRANCISCO, CAL.; SEATTLE, WASH. 


NEW YORK DREDCING COMPANY. 


GEU. W. CATT, Prest, and Engineer. 0. L. WILLIAMS, Sec. and Treas. 
WORLD BUILDING, NEW YORK. 
Successors to S. F. B. Co. for all business il business East of the Recky Mountains). 


CIVIL ENGINEERS AND CONTRACTORS. 


SPRCIALTIES: Machinery for Economical Excavation of Canals; for Suctior. Dredging; for Filling and 
Reclamation of Low Lands. 


CORRESPONDENCE SOLICITED. 





















PATENT EXCavaToR 
Excavat ing. fanal 
1 eet w 


feet ion at 
ME Opera io; 





Bs gee paths eo ca —* A EA Cre | 


2 


nee —-_ a Soe ermiaee a, = 2 ; =F “Aa ice e ry 5 — 
es ar 


Hydraulic Dredge working for United States Government, Oakland, Cal, eblacting cheese 5,700-ft. pipe; will dig and pat ashore & material, rack excepie , 
MACHINES AT WORK AT WASHINGTON, D. C.; OAKLAND, CAL.; AND JACKSONVILLE, FLA. 


a 
DREDGING MEREX,Demois’ sons. NEORINE ee ek STR 
' out t., cor. Ds ork. " peeeree. © 
Telephone Call, “ Cortlandt 621.’ Harbors Bridges, Foundations, E 


Office: No. | Front St., CLEVELAND, o. 





—MAEKERS OF-— 
In Five Sizes for road and 
Contract Work, Brick Yards, 
Stone Quarries, Stripping and 
Handling Iron Ore, » Ete. 
LATTES SR RS 
at" All d Sizes; for All A+ ae . 
rank Mion vator, ipper 7 hoe Tiree af 
Bias ob Shell, Suction. specia fai jf : a een 
Machines for Special Work. ° otf eg 
SUTTER aE a . ~ <i ae 2 t \ 
BOTH HAND AND STEAM — ; 
CAPACITIES. 10 to 35 TONS. | CONTRACTOR FOR DREDGING AND 
HARBOR IMPROVEMENTS. 
’ ’ J 
werm xirmun onor or [Fle Bulding, JERSEY CITY. § 
STEAM HA™’MERS, + SAVANNAH, UA. 
PT 


ADVERTISE CONTRACT WORKS 
SOUTH MILWAUKEE, WIS. 





IN 
ENCINEERING NEWS 


'The Victor Excavator. 
Lancaster” Combination Hoister, |222rv==ssxzs=teerscenmesmeense.: 


itis now admitted all who have 
Operates Either a Shovel, Grapple or Crane. 


~——_ Trax —_~ 


kinds of Excavators 
that the = best one on the 













The Lancaster **1894° 
re Machines are 
povel and extremely effi- 
cient. They posers the 
eircle, are adjustably bal- 

anced, raise and owee the 
booms while lifting or lower- 
ing either shovel or grapple 
and dig or cischarge axye 
where inside the extreme 
radial limits of the steel 
boom. are worked from 
self-propelling truck or deck 
of scow. 


ree. ane aS > e least expense 
keep and eapest, every 
Considered. 








{te construction is simplified b 





other Excavator ever built, and 
more of it. Send for [lustrated 
Catalogue. 


TOLEDO FOUNDRY & MACHINE CO., Toledo, O. 


M. BEATTY & SONS, 


WELLAND, ONTARIO. 
nm seashore —— 
States Government, at Suudy Hook. New Jersey; digging nice @ ie of canals, Savannah, - — : al 


Ga., and Hay'i; sinking » ells Columbas, Ohio; ra te in the Caribbean Sea, han- a _ Vern Dredges, 
dling coal in Keatuc ky, dieging sewers and droning a ton, N, J., New Orieans, La., Port- ; eas 0 : * 
land, Ore., L. I. City aud Riker’s Island, N. Y., aad elsewhere. : cain Ditchers, 
s 
Derricks, 


The ** Lancaster >? Tripie OGrum Holsters operate these Grapples from the “ Lan- 
STEAM SHOVELS, 


caster” patented Sys'em of Suspension Cableways. 4 ; , ‘ > 
“ , : HOISTING ENGINES, SUSPENSION CABLEWAYS, 
THE LANCASTER : ‘ROCK AND ORE GRUSHERS AND GRANULATORS. HORSE - POWER HOISTERS CANG STONE SAWS AND STONE 


‘hese New Revolving Comoim+tion Hotsters operate either Shovel or Grapple by steam, 
electricity gasoline, horse and hand power, and changed to or from grapple, shovel or crane 
; ONS. 
THE BEST: BREAKE XTANT. DERRICK IR 
aes Centrifugal Pumps and Other Piant fer Contractors’ Use. 


onan ~ dig rhe oath. 
gravel, mud, sand, ore, coal, 
phosvhates, hard », etc, 
with qpentense rapidity. 
Send for reports on actual 
work Gene in ad a 
ae gravel and san 





in less than thirty minutes, 











ee eaeeEnEaEemeg aan aay 
: Descriptive Cata- THE W.H. BEARD DREDGING CO., 
z Dinls and Price DR D 11-18 William St., New York. 

5 tranulators, - 

E eee MONONGANELA “& WESTERN 60., == 

S Shot ‘aupene 102 Water St., Pittsburgh, Pa. : 

= —— 2 

3 Shells’ and other DREDGING, 

3 Grapples Free. : Pile Driving, Heavy Masonry, Deep = 

FH Foundations, River and Harbor 





Improvement. 
C.JUTTE & CO., Managers. 


JAMES H. LANCASTER, 39-41 Cortlandt St. (P. 0. Box 2866), NEW YORK. 
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STEAM SHOVEL. 


Gro. W, Sansuane. 4 SuTTER 87. E 


oun Frawscisco OFFICE : 





OTIS & CHAPMAN, 
STANDARD GRAVEL E> SF CS AE YT ATOR, 


AND HARD PAN 
——MANUFACTURED EXCLUSIVELY BY — 


JOHN SOUTHER & CO., Boston 
Earth displaced at OWE-QUARTER LESS EXPENSE than by any other machine 
To Whom It May Con- 
cern : 


I hereby certify that 
I have used the Otis 
atent improved 
team Kxcavators the 
past twenty years, in 
all kinds of earth ex- 
cavation, and believe 
it to be the best ‘ry 
land excavator in use, 
and the only one that 
will work goecentusy 
in hard pan materia 
I have excavated and 
ut into cars five mil- 
ion yards under one 
contract for makin 
land in Boston; wit 
two of these machines 
I loaded from seventy 
to eighty thousand 
yonts er month. 
Cc. MUNSON, 








Water Carriage Systems, the Separate 
System, Preliminary Plans and Cal- 
culations, Quantity of Sewage, Laws 
of Flow in Sewers, Materials Used, 
Specifications and Contract, Con- 
struction, Flushing and Ventilation, 
House Drainage and Plumbing, Cost 
and Assessments, Combined Sewers, 
Sewage Disposal, Purification of 
After an introductory chapter show- | Sewage by Application to the Soil. 
ing the need of sewerage, the follow-| FOR SALE, POSTAGE PAID AT $3.00. 


ing subjects are carefully treated :| ENGINEERING NEWS PUBLISHING COMPANY, 


NEW BOOK CATALOGUE. |] HOISTING ENGINE 


Sipe Sey MANUF'D BY 
Send for our new catalogue contain- 


ing selected list of the best standard TH =) BYERS 


books on Architecture, Assaying, Bridges Jo Fb 

and Roofs, Civil Engineering, Electricity, HN 

Hydraulics, Mechanical Engineering, ACHINE en 
RAVENNA, 


The Separate System 
of Sewerage: 

Its Theory and Construction. 
By CADY STALEY and 


GEO. S. PIERSON. 


Second Edition, Revised and Enlarged. 
4to; pp., 282; numerous lilustrations 
tables and solding plates. 





















Metallurgy, Mining, Railways, Sanitary 
Engineering, Steam Engineering, Survey- 
ing, etc., etc. 


MAILED FREE TO ANY ADDRESS. 





ENGINEERING NEWS PUBLISHING CO., 


Tribune Building. New York. 





) EARLE C:BACON, 
ENGINEER 
HAVEMEYER -BUIL DING, NEW YORK. 
WORKS. 


Sy yecessor te 
PACIFIC: IRON-WORKS. LS @OPELAND 
FARREL: FOUNDRY & MACHINE (2) nD BACON. 


BACON'S — Pile Driving «n«Winch Engines... 
HOISTING ENGINES iis 


RREL "S(BtaKe parte) ROCK AND ORE. 


ARR ELEVATORS 


.R. CRAR 
STANDARD FOR De ete 


THE MARION STEAM SHOVEL COMPANY, 


MARION, OHIO. 


We are pleased to announce the success of our compapy 
COLUMBIAN EXPOSITION in the matter of Awards. 
the Highest Testimonials. Our Dipioma reads: 

“ Marion Steam Shovel Co., Steam Shovel and Dredge Machinery: 


l. For General Excellence of Design of Barnhart’s Steam Shovel, giving wide 
working range with bm piiehy of parts. Also for Bxeellence of Design and Workman- 


at the WORLD'S 


We have received 


ship of Dredge Machinery. 

2. Ballast Unioader. Excellence of Design, enabling ordin-ry flat cars to be used 
efficiently in constraciion service with small expense, no permanent fixtures on cars being 
necessary.” 

No more need be added to the above. It simply tells the tale of the merit of our 
Machines. This Award was not given at the National Exposition of Railway Ap- 
pliances held in Chicago in 1883, but was given by the World’s Columbian Exposi- 
tion in 1893, 





JAMES CLARK, President, ALLEN B, HOWE, Vice-Pres. JOHN K. HOWE, Sec. & Treas 


Qsgood Dredge Company, 


37 State St., ALBANY, N. Y, 
Dredges, 
Ditching Machines, 


Derrick Cars, 





Excavators. 


INDUSTRIAL WORKS, 


BAY CITY, MICH. 








CRANES, RAIL SAWS 
WRECKING CARS, TURN-TABLES, 
STEAM SHOVELS, TRANSFER TABLES, 
PILE DRIVERS, FREIGHT CONVEYORS. 


URIE DREDGE MANUFACTURING CO., 


Tenth and Hickory Streets, KANSAS CITY MO. 


Manufacturers of IMPROVED DREDGING MACHINES. 


For Deepening Channels, Harbor Improvement and Land Reclamation. — 
WRITE FOR ILLUSTRATED CATALOGUE. 


AMERICAN 


HOIST & DERRICK CO, 


ST. PAUL, MINN. 


Chicago, 68 So. Canal St, 
Cincinnat:, Carew Bldg. 





OISTING, 
Erecting, 
Pile Dri 







Mining, Bridge 
Dock Building, 
1 Hoist 


Quarry Engines of any power, 
with my improved ratent fric 
tion Urums, with or without 
Roilers. Any amount of refer 
ence given. Established 
Send for Catalogue. 


1.3, MUNDY, 


NEWARK, 
W. J. 


1870. 







1744 Market 3t. Epieselphic, Pa. 
22 Light St., Balt Ma. 
il7 Water St.. Mpiteebane P 
249 South Jefferson = Chicago, Th. 
715 North Second , St. Louis, Mo. 
39 Magazine St., Sew Orleans, La. 
34 Fremont 8t., San Francisco, Cal. 
85 Front 8t., Portlan e. 
Fourth & Wakouta & Sts., St.Paul, Minn. 
218 Congress St., Boston, Mass. 


ATLANTIC DREDGING CO. 


SEND FOR LATEST 
OATALOGUE 





HOISTING ENGINES.—Steam pump en- 
boilers, machine tools and era | 





CONTRACTORS FOR 


RIVER & HARBOR (MPROVEWENTS 





issued, 8. ©, 
FORSAITH & "C0. ie cachinists acd Ma- 
chinery Deaiers, Manchester 


31-33 PINE STREET, NEW YORK, 































i Scan CM ahinsin STi 
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SOOYSMITH & COMPANY, Conrtractine: Enaineers. 


MAIN OFFICE: MILLS BUILDING, BROAD AND WALL STS., NEW YORK, 
Piant Always Ready to Bulid in Any Part of the Country Among the Works Built by Us are the Piers and Fous:dations fo: 


BRIDGE PIERS, the Following Large Bridges: 


Over the Mississippi River, at Ft. Modisen, fav. for the conte Fe 


+ . . . teal Lows iy 
Pneumatic Caisson Foundations, Tunnels, Marine Piers, Docks,| = et" = Seumeecny Mo. fenrreeee ” 


3s = Chicago & Alton R, R. 








Light-houses, Etc. The Freezing Method « “Otle‘River ” “ Gimciamnt, Oo” = Baltimore & Oto FF 
Now in use by us, and for which _ control the American Patents, make the construc- Colorado River “ Needl Cal, oe - Fe oa 


Santa 
aon of Subaqueous Tunnels, Dee : Foundations Shafts, Etc., seoeeabte 3 in soft Mirsourl Hiver, at Omaha, Neb. ig ee oa @, Ind. 
Ta. ESS. 


or water-bearing ground, and to depths hitherto unattainab le. Sioux City, 


ROCHESTER unre 6 00 WORKS, |THE PHCENIX BRIDGE COMPANY 


DESIGNERS & BUILDERS OF ————————_-OF FICHsS :-—————_- 


7 Wrought Iron & Steel Railway | 410 wainut St., Philadelphia; Phoenixville, Pa.; 49 William St., 
BRIDCES. New York; 931 The Rookery, Chicago, Hl. 


el leant drow eqone; alae ENGINEERS AND BUILDERS OF 


Stee sts" BRIDGES, VIADUCTS, ROOFS, TURNTABLES, 


caPAcrr® or won ELEVATED RAILROADS, OCEAN PIERS 


at 1,800 TONS PER MONTH 
JOHN F. ALDEN, Proprietor, Rochester, N. Y. AND ALL STRUCTURES OF IRON AND STEEL. 
eS |All Work Done on the Premises—from Ore to Finished Bridge. 


CONCRETE- “IRON totic SvsTEem “MELAN.” CAPACITY OF BRIDGE WORKS, 40,000 TONS PER ANNUM 


Agents Wanted. Estimates and Special Designs will be Furnished on Application. 
— “mi heap DAVID REEVES, President. 
WM. H. REEVES, General Superintendent. SEYMOUR P. THOMAS, Resident Engineer 


FRANK T. DAVIS, Treasurer. New Yor 
von EMPERGER, JOHN STERLING DEANS, Chief Engineer. A.C. ‘STITES, Resident Engineer, Chicago. 


Cusine menor |THE VARIETY IRON WORKS CO., 


71 Broadway, New York. CLEVELAND, OIO. 
n |STEEL BRIDGES, 
VAILE & YOUNG'S ROOFS, YIADUCTS, 
TURNTABLES. 


SKYLIGHTS. Ino. VALLEY BRIDGE & IRON WORKS. 


WITHOUT PUTTY. LEAVENWORTH, KAN. 


sieailitcchaies alkelsbe ‘skduali A. J. TULLOCK Prop, 


Pactories, etc., where Large and Continuous 
Lights are required. Theusand of feet in use. 
MFRS, AND BUILDERS OF 
Wrought Iron, Steel, Howe Truss 


SEND FOR ILLUSTRATED CATALOGUE. 
VAILE & YOUNG, Baltimore, Md. 

and Combination Bridges, Turn Ta- 
bles, Draw Spans, Roof Trusses, 


BELMONT IRON WORKS, Limited 
Pneumatic Piers and Substructures 


(Successors to Manly & Cooper Mfg. Co.). 
Foundations, Etc., Etc. 


BRIDGE RAILINGS A SPECIALTY. 
BOSTON BRIDGE WORKS. 


Any Design of Hand Rail furnished, including 
D. H. ANDREWS, Proprietor. 70 KILBY ST., BOSTON MASS. 


sere 
















ALL KINDS OF 
Bridges, Water 
Conduits, ‘wanes | NES ~s 


Bridge-Floors, Floors, 
Culverts, Subways. 


PATENT METALLIC 








our own **CARNEGIE” or PIPE TOP. 


Ralili for Parkes, Residences aise Iren Stairs, Lights, Doo 
m "Sie cters, Tree Guards, Set ees, Grilles, Art We ~ rp 


PH raaveenatanins PENN. 
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a OK Ye Sa e 
Pe eA ws 


8 N A COPY.= 
0G OD Nos. 14 TO: 70 MAT ET ST. ALLECKENY, a ee 
ESIGNERS AND B 


DIXON’S “PL” GRAPHITE. |Rairoat site and Heavy Wrought Wrought iron Structural Work 


, ptnen 8 Rastoct tan Lahepatiog bate gear - nip to every py : 
chinist. It can or mixed with water, oil o send pace o 
st. Ite ory SE salenee with wales, GES aapene. We sont SUPERIOR WROUGHT IRON TURNTABLES ‘A SPECIALTY. 


charge a sample one ie Works on Grand Junction Balilroad 


JOS. DIXON CRUCIBLE CO., Jersey City, N. J. 
Graphite Paint JY Al Parties mains Oe a 8 Ell 


fruitful in results, so satisfactory to everybody in ba cand as an vertisement 
For BRIDGES, ROOFS, STRUCTURAL TRON, 2d 1! Exposeu alstai or Wood Surfaces. in ENGINEERING News. This journal is ed 
Warranted not affected by beat, cold, salt brine, acid fumes, smoke or chemicals 


Detroit Graphite Mfg. Co.,. "E53a"™ 


; ——ESEEEEE eee _ au uE EINER Rae a 
; Seno FOR ee ee & cee LISTS OF ConTinvous STYLE. 
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THE KING BRIDGE COMPANY, 


IRON AND STEEL BRIDCES, VIADUCTS, BUILDINGS, ROOFS, ETC. 
Office and Works: CLEVELAND, OHIO. NEW YORK OFFICE: Room 520 Welles Bldg., 18 Broadway. CHICAGO OFFICE: 1105-1107 Rookery. 
PORTLAND, ORE., OFFICE, 54 WORCESTER BLOCK. 


WROUGHT IRON BRIDGE CO, 


Iron and Steel Bridges, Girders, Turn-Tables, Buildings and Structural Work. 
OFFICE AND WORKS: CANTON. OHIO. 


THE PITTSBURGH BRIDGE CO. 


WESTERN OFFICE, 1004 OWINGS BUILDING, CHICAGO. 


Ww. W. CURTIS, Western Kepresentative. 





Sn ‘i t Oo N B = j D Cc Ee Cc oO 26 Robt. Grimes, Pres. Waiter Hawxhurst, Vice-Pres. W. 8. McCord, Treas, K. E. Buchanan, Secy 
tier Bicone con te. ELMIRA BRIDCE CO 
OFFICES: Buaatos Bradtora Co., Pa. e959 
Re Ti eee ws rrr & bes (LIMITED.) 
od xD K 3 7 


BNGINEERS AND MANUFACTURERS. 


Steel andlron Bridges, Roofs & Turntables. 


4S 6“Kyebars, Marine Piers, etc. OFFICE & WORKS: NEW YORE OFFICE: 
Works: Athens, Pa. BiMrIRA, N.Y. is BROADWAY 
ENRY W. OLIVER, President. A. L. SCHULTZ, C, E., Vice-President. O. G. SCHULTZ, Secretary and Tresucr. |. 


SCHULTZ BRIDGE & IRON COMPANY, 


PITTSBURG, PA. 


OFFICE : GENERAL OFFICE AND WORKS: 
PHIL W. HERZOGC, ie ening ate 322 Dearborn St., Chicago, III. Chartliers Station, Pitts. & Lake Erie Ry., Allegheny Co., Pa. 


SHIFFLER BRIDGE COMPANY, 


BRANCH OFFICES: 
455 West Jefferson St., Louisville, Ky., Edwin Thacher, Engineer. 
228 Lumber Exchange, Minneapolis, Minn., Rinker & Hoff, Engineers. 
65 Dexter Building, Chicago, Ili., W. Morava, Engineer. 








MAIN OFFICE AND WORKS: 


FORTY-EIGHTH STREET and A. V. R. R. 


— PITTSBURGH. PA.— 








DESIGNERS AND BUILDERS OF 


IRON a OPER HEART STEEL BARS pENCOYD IRON WORKs BRIDGES, VIADUCTS TRAIN-SHEDS, 


ani STRUCTURAL SHAPES, aiden I lia ater ne a oh eee 
CAR and ENGINE AXLES. -& P. poperts & °° IRON AND STEEL STRUCTURES. 
CHICAGO BRIDGE & & IRON COMPANY, =| Sate vicomreran lt Hininer, eu ea 
Metal Bridges, Girders, Turn r Fables ana Buildings. PE Seaven vanes ran” 
WASHINGT owmicn ren mxatro murine” “| ESRIDGES AND STRUCTURAL MATERIAL IN TRON OR STEEL 


THE eo eo I) 
a , IRON avo STEEL |POTTSVILLE IRON & STEEL CO., 
BRIDGES, PP GT 


66 aoe 
Roofs, Turntables and Structural Work. Open-Hearth Steel and iron “!"’ Beams, Channels, Tees, 
Secrieialn ii Angles, Bars, and Buckie Plates. 
JAMES NEILSON, President. ato 


Ep uewtee sermons — | BUILDERS OF BRIDGES, ROOFS, VIADUCTS, TURNTABLES, 


YouNGsSBSTOWN, oO. And all kind of CONSTRUCTED WORK ot STEEL and IRON. 





Cflice: NO. 226 SOUTH FOURTH STREET, PHILADELPHIA, PA. 
4. J. SPRASUR, res. HOWARD M. SMITH.V-P. W. C. JA00Bs, . & Treas. C.S, DAVE Engineer WORKS : POTTSVU.LE. PA. 


THE MASSILLON BRIDCE CO.,|7. 75,4... 


Works and Main Office: MASSILLON, 0. i SS Veer 2. LANDON, = 
Iron, Steel ana Wood Railroad and Highway Bridges and Structural Iron Work. Groton Bridge & Manfo. Go. 
Watts Coos, President, W.O, Fa Treasurer. G.H. BLAKELY, Engincer 


PASSAIC ROLLING MILL COMPANY,|)RAILROAD AND “HIGHWAY BRIDGES 





Works at "BRID u.J E BUILDERS Broadway. Viaducts, Girders, Roof Trusses, Turntables, Iron Wharfs, etc. Die- 
RIDC 3 Forged Eye-Bars and Upset Rods a specialty. 
Wrought Iron and Steel Railroad and Highway Bridges, Viaducts, Roofs. Depots, Turn- : 
tables, Elevated R. R., ete. iro and Wart - a a Main Office and Works, GROTON, N. Y. 
Estimates furnished. — tone Sent Religie Buildings. - Plans Branch Offices: MT. VERNON, O., HOUSTON, TEX., aid OWOSSO, MICH. 
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J. F. ANDERSON, Cc. C. BARR. 


ANDERSON & BARR, CONTRACTORS. 


——_____—___-s commeamnanatian. : 


PNEUMATIC WORK, DEEP FOUNDATIONS and TUNNELING IN SOFT GROUND. 


240 BSLBVINTEH STREET, JTENRSOBY CiTy, N. JZ. 


KELLOGG IRON BRIDGE WORKS, 


¢————-CONTRACTORS AND MANUFACTURERS OF——o 


BRIDCES AND STRUCTURAL MATERIAL IN IRON OR STEEL, 


BUFF AIIO, N. LY. 


R. A. SHAILER, Pres'’t. CO, R. SCHNIGLAU, Vice-Pres’t and Treas. R. P. LAMONT, Engineer and Sec’y THE TOLEDO BRIDGE COMPANY 
) 


SHAILER & SCHNICLAU CO., 
Successors to THE SMITH BRIDGE COMPANY, 


ENGINEERS AND CONTRACTORS FOR PUBLIC WORKS. 
‘TOLEDO, OHIO, 


Bridges, Roofs, Substructures, Tunnels, Etc, 
RAILROAD AND HIGHWAY BripGEs. 
LOUIS P. EVANS, 


S. W. FRESCOLN, 
Engineer and Contractor. 


ENGINEER & CONTRACTOR, 
Railroad Bridges & Trestle Work. Mill & Factory Buildings, Etc. 


World Building, New York. 
8. E. CORNER FOURTH AND WALNUT 8TS., PHILADELPHIA, PA. 


aetiges,, Iron and Steel Structures, Pneumatic Foundations, Tunnels, Docks, Subaqueous and 
W. Cc. LIVENCOOD, 


Harbor Work. Water-Works, Sewerage, Steam, Electric and Cable Railways. 
SoOoOnNTRAOTOR. 


CHAMPION BRIDCE CO., 
Bridge and Trestle Work, Dooks, Buildings 


lron and Steel Bridges. 
Ereotion of Iron Work, Bto. 
DESIGNS FURNISHED IF REQU 


VIADUCTS, SUBSTRUCTURES AND STRUCTURAL IRON WORKS 
Office, 328 Chestnut St., Room 57, Philadelphia, Pa. 


Any Subscriber of 
VULCAN-NASMYTH 


ENGINEERING NEWS 
STEAM PILE HAMMERS. 


who would like to have a specimen copy of the paper 
Simplest and Most Durable Vaive Arrangement 















sent to a friend can be accommodated by sending us, 
on a postal card, the name and address to which he 
would like the paper sent 


ALPHABETICAL LIST OF ADVERTISERS (Contneet from ny XXIV.) 
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Moore, Dr. Gideon, E..... ..... i8 Rondinella, L. 3 19 
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THE WESTINGHOUSE AIR-BRAKE COMPANY 


is now prepared to fill orders at an hour's notice for one or one 
thousand sets of AIR-BRAKES FOR FREIGHT CARS, having at 
their new works an annual capacity for turning out air brakes 


—FOR— 


250,000 FREIGHT CARS, 
6,000 PASSENGER CARS, 
10,000 LOCOMOTIVES, 


BESIDES REPAIRS FOR THE 


300,000 Freight and Passenger Cars and 
26,000 Locomotives already equipped by 


THE WESTINGHOUSE AIR-BRAKE COMPANY. 
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STAND-PIPES. 


PENSTOCKS, STEEL WAIER PIPE, BOILERS, 1ANKS, Etc. 


WOODBURY AUTOMATIC ENGINES, 


Simple and Compound, Medium and High Speed. 


SAW MILL MACHINERY, PULLEYS, SHAFTING, ETC. 


STEARNS MFG. GO., Eriz, Pa. 


SEND ALL COMMUNICATIONS TO THE MAIN OFFICE, ERIE, PA. 


CHICAGO: PHILADELPHIA : NEW YORK: SAN FRANCISCO: 
1120 The Rookery 944 Drexel Building. 186 Liberty Street. 29 and 31 Spear Street. 


Cunningham Iron Works Company, pees PIPES, RI TER & CONLEY,|\ (lt Dominion Creosoting Works, 


5 & 56 WATER STREET, 




















































Onagrom ter of By Goath ovtn, Man PITTSBURGH, PA., “1 (aie 
ot ROEM, Ha Built MANUFACTURERS AND BUILDEKS OF Yellow oy pee timber of all dimensions 
Pioneers 7 == Iron Buildings, | ues ue Comin 
| the TANKS me DEAD OIL OF COAL TAR 
| . . : ’ Boilers, BY process approved and accepted by U. 8, 
) iD Largest Oil Tanks, Orders Solicited. 
the —_—_—_—_—_—_—«—as_a_sn eee 
| mand Pipes; | VANDERBILT & HOPKINS, 
| Stand-Pive rte STEAM BOILERS Ghidebis Lumber Manufacturers. 
. tes. 
| : c congue! tn, RALLROAD TIES | 
. Building. Proposals and all kinds of | Pia “Greceoted Lemboo Mente Homlock 
| ae ——— Ete., Ete., Etc. —— ena 
Furnis Iron Removed from 12 Liverty St. 
Re or CREOSOTING VALLEY 
, Steel Work TING WORKS. 
BUILT BY for B. H, Wilbur, Pres. Walter G. Berg, Engr 
H, Comer, 
Steam Boilers and General tron Work we hem PERTH AMBOY, ofa 
| poe Steel Works | Ob OF CoaL TAR. “Creotstal Timber ar 
pet J city, 0,000 foe Be At. ee, nth, 
Harvey Boiler Works EB. HODGE & CO., Rolling Mills. Cylinders 8 foot long. Direct Rail and Water 
j East Boston, Mass. NEW YORK OFFICE: Office: 136 @ ‘187 Washington Building, 
HARVEY, ILL. BOSTON OFFICE: 111-112 Taylor Building, 39 landt St. 1 Broadway, New York. 
sciatientennsonnilenintnanbiads Room 72, Mason Building. 12 to 2. 
i TAN KS, We have erected 
| BOILERS, STAND PIPES x 
} HEATERS, || xantaii fees .nnesx 1 
SMOKESTACKS [Salisbury, N. 6.00... “...-20 
Water-Works a Specialty. Reaver baa Wie sae as So WALLWORK & WELLS’ P 
—o—oeor—rornrs a 0 eo Recervcceseve 
MATHEWS & McELDOWNEY, Gonee iY inant 35 x 40 800 to 2,000 
Cobourg, Ont 16 x 116 
Proprietors. Marshall, M ao x CANDLE POWER 






A CATALOGUE OF Books for sale by En | S¢nt0p. B Yaos s+ o ees 


From il. 
gineering News Publishing Co., Tribune | Fort Smith, ‘ark..30 x 100 Kerosene Oil 








Builaing, New York City, giving Prices Brooklyn, N. Y «.++.16 X 75 | 
and Terms, will be sent freeon applica | Sharon Boiler W’ks 
on. (Limited) 
” SHARON. PA. PORTABL E, 








SELF-CONTAINED, 


AUTOMATIC, 
UNAFFECTED BY WEATHER. 


Especially Adapted for Contractors 
Quarries, Shovels, Railroad Construction, 
Dredges, Bridge and Dock Builders, Water- 
Works, Brick Yards and Coal Docks. 


WYGKOFF GREOSOTING GO. 


WILLIAMSPORT, PA. 
TIMBER of all kinds. PILING and CROSS TIES creosoted with DEAD OIL of 
COAL TAR. 


We havea new plant so arranged that we can save you 25 per cent. of former prices. Write 
us for particulars. 


FERNANDINA OIL & CREOSOTE WORKS, Fernandina, Fla., 


MANUFACTURERS OF 


Creosoted Lumber, Piles and Crossties 
BY THE CARGO AND THE CARLOAD. 


Only the best quality of Dead Oil of Coal Tar used at our works. Pinoline, Olls, on 
and Hoofing ‘Pai mt. Best and cheapest paint for iron and wooden roofs, warehouses, 
ences, scows, tH . and lighters. 











































200 CONTRACTORS AND 250 
RAILROADS NOW USE THE 
WELLS LIGHT. 


REQUEST CIRCULAR FROM 


WILLIAM HALPIN, *) 


47 Washington Street, 
NEW YORK. 





A Manual of Lime and Cement. 
By A. H. Heath. Cloth, 12mo, 216 Pages. Price, $2.50. 















All the chief materials tor cementing masonry are treated of in this work, and 
a great deal of space 1s taken up by a minute description of the manufacture of 
Portiand Cement. The chemical analyses of cements and the methods of testing 
are described in detail, and so also is the making of mortar and concrete. Th 
book will prove exceedingly valuable to any one interested in this subject. 








For Sale by Engineering News Publishing Company. 
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v, KB. HILL, President, J. A. BALDWIN, Viee-President. WM. McFARLIN, Treasurer. B. W. ROBINSON, Secretary. 


THE UNION SEWER PIPE CO. 


REPRESENTING: 


Akron Sewer Pipe Co. 
Buckeye Sewer Pipe Co. 
Camp & Thompson. 
Crown Fire Clay Co. 
Hill Sewer Pipe Co. 
National Sewer Pipe Co. 
Pennsylvania Sewer Pipe C:.., 
Limited. 
Robinson Bros & Co. 
Sperry Sewer Pipe Co. 
Summit Sewer Pipe Co. 


















MANUFACTURERS OF 


STANDARD 
Akron Sewer Pipe. 











eno eae => ee @® @ @ @ @& 6 88828388388 


aie TURERS a 


Ca “BASIN TRAPS! ¢ | oD 
ee TRAP? ust Neat. 
(me “COLEMAN TRAP” «:, | SEWER PIPE | 
( A WATER-SEAL WITHIN ITSELF, : ert ares Re as 
AND IS A PRAMAS ED BA bade. 
| PERPETUAL-SEAL against SEWER-CAS. ‘ a oe 
A WRITE TO a 
| CULAR. S0- REPRE: | THE UNITED STATES FIRE CLAY CO 





THE OHIO SEWER PIPE CO, 


SINGLE ¢ND DOUBLE STRENCTH 


SEWER & CULVERT PIPE 


CHIMNEY TOPS AND FLUES. 
FIRE AND PAVING BRICK. 
ANNUAL CAPACITY, 10,000 CARS. 

GENERAL Offices: 91-93 FIFTH AVE., PITTSBURG, PA. 
Br ANCHES: 


NEW YORK, TORONTO, ONT,, CHICACO, 
145 BROAOWAY, 44 PRICE ST. 304 TACOMA BUILDING. 


Works foot of LOOKOUT MOUNTAIN near Blowing Spring, Walker Oo. Georgia 


Capacity 
Complete equalto | 
any similar 
ba Plant in 
the South 


STANDARD, VITRIFIED AND SALT CLAZED 


Sewer and Railroad Culvert Pipe. 


Kepecially recommended for smoothness of inside surface and conformity to true circular shapc. 
For Price List, Discount, &c., Address 


piles SEWER PIPE CO., CHATTANOOGA, TENN. | 


SKYLIGHTS 














Patented in the United States 
and Foreign Countries 
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DESCRIPTION. 


The astragal or channel bar is made of 
strong steel, varying in width from one to two 
inches, depending on the distance between 
the roof purlins to which said astragals are 
bolted by means of angles, as shown in 
sketch. 

About every fifteen inches apart, one-quarter 
inch square holes are made in the sides of the 
steel skylight bar into which is secured the 
cross bolt “B” and eye boit “C.” These bolts 
secure the glass in place by means of cap “D” 





DESCRIPTION. 


and the nut “E.” This cap can be made of a 
bent piece of sheet copper or other metal, or 
narrow pieces of flat iron covered with lead, 

like sketch. 

The cross bars, which can be made of copper 
or other sheet metal, are fitted into slots cut in 
the sides of the steel channel bars, 1'¢ inches 
long by 4 inch deep, and they are made the 
exact width of the glass, and lap over the 
channel bar so that all condensation, water, 
etc., finds its way into the main channel bar. 
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PARADIGM CONSTRUCTION COMPANY, 
Vigersusly Prostcuted. . 


_ Caution | Agents Wanted In Every Town. 41 Pine Street, New York. 
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CLOSE REGULATION 
HIGH ECONOMY 





SOUTHWARK 
FOUNDRY AND 
MACHINE CO. 


Philadelphia, Pa. 


AUTOMATIC ENGINE 
Simple, Compound 
_- Of Triple Expansion. 
ae ALSO BUILDERS OF 

—_4 Blowing Engines, 

oe Reve — 
Centrifugal 


Chicage, oA Keokery. W ater-Worke Paice 
St Louis, 32 Laclede Building. 


| WATER MOTORS. 


HE BACKUS MOTOR is the cheapest power kagwa, for ae all kinds of ligh 

rm inery. jentific tests prove it to be superior to al Water Companie: 

advise the Backus, It stands without an equal. Agents cee Bond fc for special circular to 
BACKUS WATER MOTOR CO., Newark, N. J. 


| “| 1894 66 ZAERO 99 


STHAM VALVE WHEEL. 












Patented. 





! Malleable Iron Strong. 
Casting. om 

| Light. 

| Coiled Wire scien 

| 

' Edge. Cool. 
Nickel Plated. . Durable. 
Pegpoter, 1% % . 2s. ms. 2% . 3%, / 4 inch 


Manufactured by 1”. EF. GRBEBBNBA, Troy,N. YY. 


+ BOOKS: 


ROADS 4° ROADMAKING. 


A MOVE FOR BETTER ROADS: Essays on MAINTENANC E OF MACADAMIZED 
Road Making and Maintenance, and Road ROADS. By T. Codrington. $2.50. 
Laws. $2.00. PAVEMENTS AND ROADS: Their construc- 

Bi BRICK FOR STREET PAVEMENTS, By tion and maintenance. Reprinted from 

M.D. Burke. Paper. $1.00 Engineering Record. 


! AINTENANCE. 
x CONSTRUCTION OF ROADS, errgets | PSP ee PR New Glin 


ND PAVEMENTS, By Gen. Q. bound in stiff paper covers; rice red 
Gillmore. $2.00. from $1.50 to 50c 
HIGHWAY CONSTRUCTION. By A. T.|ROADMAKING. By W. M. Gillespie. Full 
Byrne, C. E. $5.00, Leather. $2.50. 
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Sent, postpaid, on receipt of price, by 


TRIBUNE BUILDING, NEW YORK. 
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ENGINEERING NEWS PUBLISHING COMPANY,|ENGINEERING NEWS PUBLISHING COMPANY, 







NEWS. 


THE LAIDLAW-DUNN-GORDON CO, 


irs. of Water-Works & Sewage Pumping Machinery, 


HORIZONTAL OR VERTICAL. 
STEAM AND POWER Pumps 


FOR ANY DUTY. 


\ Cincinnati and 
WORKS | Hamilton, 0. 


| Main Offices. CINCINNATI,O. 


BRANCH OFFICES: 


CHicaaeo, 197 South Canal st 

New York, 136 Liberty St 

PITTSBURGH, 410 Lewis Block, 

Tacoma, WASH., 19% Pacific 
Avenue 





FOR USE IN 
ARTESIAN WELLS, 
WATER-WORKS, 
SEWERAGE SYSTEMS, 


THE POHLE AIR-LIFT PUMP. 


SEE ENGINEERING NEWS, JUNE 8. 1893. 


A Pump for All Duties in Ice Factories, Chemical Works, Tanneries, Breweries, 
Paper Mills, Sugar and Oil Refineries. 





Zz is a cheap, simple and reliable pump, never fails to catch water, 

never gets out of order, and pumps hot liquids as well as it doescold. 
The only pump in the world acting without valves, pistons, rods, buck- 
ets, plungers, springs or other moving parts. It effects a saving of fuel 
expenses of 50 per cent. or more over any other deep well pump, and is 
capable of delivering up to six times the quantity of water from artesian 
wells over any deep well pump. 


ALEXANDER E. SCHNEE, Gen’! Sales Agent, 
Postal Telegraph Bidg., 253 Broadway NEW YORK. 


STANDARD BOOKS 


SURVEYING. 


ELEMENTS OF GEODESY. By Prof. J. H. | SOLAR con 4a and Surveyor’s Compan- 
Gore. 2d edition. $2.50. ion. By W. A. Burt. 5th edition; pocket- 
book form. 2: 50. 
INTRODUCTION TO GEODETIC arer- STADIA SURVEYING. 
ING $2.00 Boards. 














. By Prof. M. Merriman. ae oy ve eeew. 

y waveroRs TABLES. By F. Hodgman. 

ee ote pee oe. rer] acne . 7 ro. in the Manual of 
nd Surveying 


LEVELING. Bascrastsin, Tiigonometric and | syRVEYING. Theory and Practice. By W. 
Sprit, Hy 1, O. Baker, C om Boards, 50c. M. Gillespie. Havises and enlarged by C. 
. taley, 
eae ho ao ae. ee THEORY AND PRACTICE OF SURVEY- 
and Commissioner of the General a ING, J. B. Jotinsun, C. BE. 10th edi- 
Office. By 8. R. Clevenger. Mor., $2.50. tion. $4.00. 
TOPOGRAPHICAL SURVEYING. By 
PHOTOGRAPHY —S TO sees Specht, re McMaster and Walling. 
ING. By Lt. H. A. Reed. $2. Boaras. 






Sent, postpaid, on receipt of price, by 


TRIBUNE BUILDING, NEW YORK. 




























THE SMITH-VAILE STEAM PUMPS 


FOR EVERY POSSIBLE DUTY. The Only Pumps with Patent Removable Water Cylinders and Adiustable Water 
Pistons. Less Water Slippage than Any Other Duplex Pump. 


ILLUSTRATED CATALOGUES. STILWELL-BIERCE & SMITH-VAILE CO., Dayton, Ohio, U. S. A. 


ot_+—_— JT H I+" 


GEO. E. NYE 


IMPROVED 


STEAM VACUUM PUM 


OFFICE AND FACTORY: 
74-76 W. Washington Street, CHICACO. 


EW YORK: 112 LIBERTY STREET. 
HICAQO: 63 SOUTH CANAL STREET. 
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HOLLY MFG. CO., 


LOCKPORT, NEW YORK. 





Two of These Engines of 24,000,000 Galls. 
Capacity Erected Under a Cash 
Contract, Supplied 


The WORLD'S FAIR, Chicago, 


Grounds and Buildings with Pure and 
Wholesome Water from 
Lake Michigan 


SEND FOR ILLUSTRATED CATALOGUE. 

THE WORTHINGTON WATER METER. 
“UNEQUALED FOR ACCURACY AND DURABILITY.” 

NEEM Aprebeca senviers, ..",, HENRY RB. WORTHINGTON, 86 & 88 Liberty 8t., NEW YORK. 


Kilby St., BOSTON. 607 Arch St., PHILADELPHIA. 248. Water St., CLEVELAND. [85-189 Van Buren&t., CHICAGO. 8th & St. Charles Sts., ST. LOUIS. 














SSSSSSSOSSHSHSSHHHSHSHHHHHHSSHSHSSSOSOOOSOS = 


tee ey cena nc ay phan pair bhp alias tty etnias 
$ vous BLOCK, Pres. ERNEST V. CLEMENS, Vice-Pres. LOUIS BARON, SEc. 











$ mares 
ROSHON HIGH DUTY iit DE gO PATE IS COu: 
3 eis 4 . 
iG zis i Milwaukee, Wis. : 
e e|= s 
: PUMPING ENGINE CO. :: 
: JOHN A. GROSHON, Manager. 35 Hich Duty : 
Sth STREET, NEW YORK. Sia = 
: eo ee HE PumpiNnG ENGINEs.= 
; Duplex Direct-Acting High Duty Pumping Engines. $\= Vertical and Horizontal, Triple Expan- = 
$ Cross Compound Crank and Fly-Wheel and Vertical : = sion and Compound. = 
: Triple Expansion Pumping Engines. eis re : 
Srcccccccccccccccccccccccocococccocooccecoccooeeccosoocccocooccoscooes = AN i), c Special Sewage and Irri . 
= gating § 
= “_ Ny _ Pumps. Builders of High s&s 
= Grade Corliss Engines = 
= for All Purposes. » 
vr BERCERECCRESSERCRERRRRRRRHRR RRR R EERE HERE Ree eee eee 





+ SEND air ew. eee 
1, 


eeeltllny 


BUFFALO STEAM PUMP CO., 


STEAM PUMPS FOR ALL SERVICES 
WATER-WORKS MACHINERY and 
INDEPENDENT CONDENSERS. 
ee — nen N.Y. 


Warerooms: 
65 and 57 Clinton 8t,, Chicago, Ill, 


THE ceo. F. BLAKE mc. co. [HUGHES STEAM PUMP (0., 


—BUILDERS OF — 
BUILDERS OF STEAM AND POWER 


PP acon pecs gy |MATER-WORKS PUMPING. ENGINES, 


Tries oF Ut Me 















(COPYRIGHTED 1891) ~ 

















Ceneral ce shisha, 
CLEVELAND, OHIO. 


| GENERAL SPECIFICATIONS for Iron and 


CHEAPEST. j B 
HANDIEST. PUMPS. 'Steel Railroad Bridges and Viaducts 
SIMPLES 1 | Price 25 cents. Same for Truss and Steel 





For Water-Works and Sowvorage 


THE BLAKE IMPROVED 
















C0 Cond Du | Pim és, sgh eth an Pamong ; | Highway Bridges and Viaducts Price 
D ) D Suu Daag and itn pp aivoa, | 95 cents. By Theodore Cooper, Consulting 
other Machmery always on hand er, Bore, and snd | Engineer. Published and for sale by En 








00 & 97 Liberty oe. Tiki Sua Ot, Beaton MASLINS, "93-867 165-167 F cyet St. st. gineering News Publisning Co., Tribune 
SEND FOR ILLUSTRATED CATALOGUE. iota Building, New York City, 


~ 
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curcischieensansassngipmmasitinidetans snsutepsipna tatoos eae ee 
THE DEANE, OF HOLYOKE.)|. THE BALDWINSVILLE CENTRIFUGAL PUMP. 


STE AWE ‘PUMPS, 


SINCLE AND DUPLEX, FOR EVERY SERVICE. 
WATER-WORKS ENGINES 
Daily Pumping Capacity of 


3 DEANE WATER-WORKS ENGINES 


Over 600,000,000 Galions. 


DEANE STEAM PUMP CO. 


HOLYOKE, MASS. 
New York, Boston, Chicago, 
Philadelphia, St. Louis, Denver. 


anf anny, = 


SINGLE ees: 
Fiorizo RIZONTAL anbVi AND VERTICAL PUMPS. 
esign & Workmanship. 
frecesteanae Send for CATALOGUE. 

















With De-criptions and Drawings of 
the Different Systems in Use on 
‘Railroads in the United States. 


MAGNESIA. 


The Most Practical and Economical Cover- 
ing. Approved and Adopted by Leading 
Engineers and Architects. 


The book is designed to make the methods 
of biock signaling clearly understood and to 
show the present development of the art on 
American railroads. 


PRICE, #7.00. 
FOR SALE BY 


ROBERT A. KEASBEY, 


54 Warren St., New York 


Branch Office: 119 Franklin 8t., Dufile, 5. Y ' Engineering News Publishing Co. 


: [He ‘¢Milk White Flag’’ which we 
fly is this diagram from. the 
water end of our Boston and [lontana 


RIEDLER 
PUMPING ENGINE 


This fine card is produced at high speed by 
which the Riedler excels all other systems in 
capacity, strength and range of service for the 
same weight of machinery. Write for Catalogues <i 
on Riedler Pumps and Compressors, Jones Under-Feed Sechiess, Corliss 
Engines, Comet Crushers, etc. Address: 






FRASER & CHALMERS, CHICAGO, ILL. 


WROUCHT AND CAST IRON 








Valves, Hydrants and Water and Gas Supplies. 
Flange Pipe, Specials and General Foundry Work. 


‘R. D. WOOD 


BOSTON : 70 KiBy ST. 


Millville, N, J 
{ Florence 
mden, ‘“ 


Works: 





PURIFIERS, 


““CUTTING-IN” SPECIALS, 


copy vacves, HYDRAULIC TOOLS, 


‘equim (5L00K SIGNALING! 


ENGINEERS— IRON FOUNDERS— 


Constructors of GAS AND WATER WORKS, 6AS HOLDERS, “sisi ite" 


PEASE’S PATENT GUIDING FOR GAS HOLDERS. 
CUTLER’S PATENT FREEZING PREVENTER. 
MITCHELL SCRUBBERS, 


MATHEWS’ Single and Double-Valve FIRE HYDRANTS. 


VALVE INDICATOR POSTS. 


CRANES, PRESSES, LIFTS, ETc. 
TURBINES, WATER POWER PUMPS. 


CHEMICAL AND SUGAR HOUSE WORK, LOAM CASTINGS, HEAVY SPECIAL MACHINERY, GENERAL CASTINGS. 


and Chea Centrit } 
Su a Pump 


etion Pum Cc 
per minute, Address for 


Best and 
= the the Marken” Vertical 


Sos from 100 to din 


arerre nice WIE, Manufacture 
715t0 726 West Fayette St., SYRACUSE. N. y, “J 
SAND PUMPING OUTFITS A SPECIALTY. 
Risdon Iron Works. San Francisco Agent, Pacific Coast. 







CENTRIFUGAL PUMPS. 


@—18,000 IN USE.—e@ 
Guaranteed superior to any other make. Our S 
and Dredging Pumps can be seen running in 8 St. a. 
Kansas City, Chattanooga, Memphis, Decatur, Louisville 
) and Evansville. Upwards of twenty of these puinps are 

in use on the <peease Drainage Canal. 


Our new Dredging Pump (see cut) has a solid ecroll and 


> removable disk on eedtion side, affording easy access to 

{~. interior for examination or repairs. We make a pump 
' that will pass solids ten inches in diameter. 

Send for Catalogue. 


ie aes MACHINE WORKS, Baldwinsville, 


HENION & HUBBELL, Agents, 55 and 57 N. Clinton a idle rn. 
Costs Little to Buy, Less to Run 
and Nothing to Keep 


THE SHIPMAN 
Automatic Steam Engine 


1-2-4-6-8 HORSE POWER. 
Burns Natural Cas, Kerosene, etc. 
ANY ONE CAN RUN IT. 
Write for Catalogues and Full Particulars. 


THE SHIPMAN ENGINE COMPANY, 


201 Summer St., Boston. Waxs«. 


NEW EDITION—JUST READY. 
One Volume, 8vo. Cloth, Illus., 600 Pages. Price, $6.00. 





SEWAGE DISPOSAL 


——N THie—— 


UNITED STATES. 


GEO. W. RAFTER, M. AM: Soc.-C. E., 
—-AND-—— 
M. N. BAKER, PH. B,, 


Associate Editor ‘* Pe News.” 





——FOR SALE BY—— 


WATER and GAS PIPE |ENGINEERING NEWS PUBLISHING CO., 


Tribune Building, New York. 


Copies sent by mail on receipt of orice. 


& CO. 400 Chestnut St.,. Philadelphia. 


MACHINISTS. 


A 


MANUFACTURERS OF 
ALL KINDS AND SIZES OF CAST IRON 


PIPE 


CONDENSERS. 
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THE ADDYSTON PIPE AND STEEL 60, 


CINCINNATI, OHTO. 


HUB AND FLANG 
PIPE, 
CULVERT AND 
SEWER PIPE. 


N casting pipe we use a 
special device instead of 
ee up the sockets on 
8, thus insuring 
uniformity of lead space, a 
severe in lead and a better 


“en ae contractors and 


owners will appreciate this 
advantage. 


THE RADFORD PIPE AND FOUNDRY CO., 


RADFORD, VA. 
EASTERN ACENCY : 523 Exchange Building, BOSTON. 








THE MICHIGAN PIPE COMPANY, 


BAY CITY MICH., 


MANUFACTURERS OF 


STEAM PIPE CASING 
AND WATER PIPE. 





Cheapest, Best and Most Durable tor 
Underground Work. 


BUILDERS OF COMPLETE WATER-WORKS. 
NATIONAL FOUNDRY & PIPE WORKS, Limited. 


PITTSBURGH, PA., OFFICE: 
402 and 403 Lewis Block. 


FLANCE PIPE 


SPECIAL CASTINGS 





a i ace Oe Bae PA, 


~ GHATTANOOGA FOUNDRY AND PIPE WORKS. | 
D. GILES, President; C. B. IBESTER, Vice-President; M. LLEWELLYN, Sec. and Treas. 
Successors to D. GILES & CO., Chattanooga Tenn., Manufacturers of 


ie PIPE 22 





Also CASTINGS and 
PATTERNS of every DE 
orn: wade to OR- 





FOR WATER AND GAS. 
SEWERS, CULVERTSADRAINS. ¢ 
BELLASPIGOT OR FLANGED. 

AND FITTINGS 


Reading Foundry Co, Lud. 


Reading. Pa. 
THE JACKSON & WOODIN MAN’F’G CO., 


CHAS. H. ZEHNDER, Prest. 
FRED’E H. EATON, V.-Prest. 
WM. F. LOWRY, Secretary 

and Treasurer. 
H. F, GLENN, Gen’l Mangr 
BERWICK 
Columbia Co. Pa. 


FREIGHT Brine. CAR WHEELS, BAR IRON. 


coantans WORK fat 
FOUNDRYGMACHINE WORK, * 











WE ALSO SUPPLY 


SPECIAL MACHINERY 


FROM MANUFACTURER’S OWN DESIGN, AND 


HEAVY CASTINGS 


OF EVERY DESCRIPTION. 
JOHN FOX, !60 BROADWAY, NEW YORK 
Special Castings, i _ 
Flange Pipe. 


Fe AVM) Ree 11a | 


Lamp Posts, 
Etc., Btc., Ete, 
GENERAL FOUNDRY AND MACHINE WORK. 
Mm. J. DERUMMOnyr»). 
BUILDERS’ IRON FOUNDRY ns 
TT} I X 
GLOBE” SPECIALS. 


Stop Valves, Fire Hydrant, ad ian 


Office: Corbin Bidg., 192 Broadway,New York. GENERAL FOUNDRY WORK. 
George Ormrod, Man. & Treas,, Emaus, Pa, John Donaldson, Pres’ Y Betz Building, Phila,, Pa; 


EMAUS PIPE FOUNDR 








DONALDSON IRON. CO., 
Manufacturers of CAST [RON PIPE, Also Flange Pipe, Lamp Posts, etc., and, Specke 
WATER AND GAS 





ALL PIPES CAST VERTICALLY. EMAUS, LEHIGH CO., PA, 


Warren Foundry and Machine Company, 





WORES AT NEW YORK OFFICE: 
PHILLIPSBURGH, 10 BROADWAY, 
N. J. 
AST-IRON WATER AND GAS PIFPDB. 
From three to forty-eight inches diameter. BRANCHES, BENDS, RetTorTs, Ero, 


MANUFACTURERS’ AGENTS FOR 


WATER & CAS-WORKS SUPPLIES. 


READING IRON COMPAN CAST-IRON, WATER, GAS AND FLANGE 
We Tee Work ot PIPE, SPECIAL CASTINGS, Evo, 
CHAPMAN VALVE MANUE°G ©O., VALVES AND HYDRANTS. 

Specifications i bids solicited and estimates of cost on all Engineering Work in tron nen gre 

Also on the specialties of the Scorr FounDrRY, such as Heavy Machinery, Boilerand org 

PANCOAST & ROGERS, 

28 PLATT and 15 GOLD STREETS 


A. H. ee Burlington, N. J. 


NEW YORK 


L. L. STURGES, Treas., eet N, ¥. 
WILLIAM T. SULLIVAN, Secretary, Burlington, N. 


SSS ee | The MONEAL: PIPE & FOUNDRY co. 
CAST-IRON PIPE 


FOR WATER AND GAS, 
Large Cylinders and 
Heavy Castings. 
General Foundry Work. 


NEW YORK OFFICE, OFFICE AND WORKS: 
52 Wall St. Burlington, N. J. 


O. M. BURKE, Pres. and Treas. C.E. BURKE, Vice-Pres.. Supt. G. B: THOMAS, Sec 


LAKE SHORE FOUNDRY. 


Manufacturers of 








all sizes of 


Rranch Castings, Car Wheels, Locomotive, br Bridge and General Castings 
CLEVELAND 


=IO, 
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Brook| Nn Brid J d g PORTLAND 
scene Be Bran SAYLOR CEMENT. 
HYDRAULIC Cc E Vi Ee N T Strongest, Cheapest, Best, and Always Fresh 


Warranted Superior to any 3 Manufactured. 
For Sale by all Dealers in Masons’ Materia, 


JOHNSON & WILSON, Gen’ Agents, 


so p New York and Brooklyn Bridge, 
Send for Pamphlets. 45 Broadway, New Yo, x 


WARREN-SCHARF ASPHALT PAVING Co. 


Telephone, 190 Franklin. WM. C. MORTON, Sue's, 
GENUIN E 


TRINIDAD ASPHALT PAVEMENTS 


THE STANDARD FOR 
Cheapness, Health, Durability, Smoothness and Safety 




































IT ENHANCES THE VALUE OF PROPERTY MORE THAN ANY OTHER PAVEMENT. 
cCout ———_— 
sso" Principal Office, 81 FULTON STREET, NEW YORK. 


NEW YORK FILTER 


Combining HYATT, NATIONAL, AMERICAN and BLESSING Improvements. 
Contracts Made for Filters of any Capacity. Satisfactory Results Guaranteed. 


65 Cities and Towns Using New York Filter Plants, 
And the Following Have Lately Increased Them : 


Atlanta, Ga Owego, N. Y.; Rich Hill, Mo.; Oakland, Cal.; Somerville, N. J.; St. Thomas, Ont. Raleigh, N. © 
Holden, Mo.; Sidney, Ohio; Elgin, tl ; Terre Haute, Ind.; New wport, R. [.; Long Branch, N. J. 


NEW YORK FILTER COMPANY, 145 BROADWAY, NEW YORK. 
CHICAGO BRANCH : 85 Dearborn St, ST. LOUIS BRANCH ¢ 304 N. ith St. 


STOOD TWO FLOODS, 1889-1894. Osborne's Working Plans ot ‘economy-economy-economysf 








Railway and Highway Struc | Ee Our new e 

THE CELEBRATED JOHNSTOWN BRIDGE. | ow {sen ans | 
i ———Buiilt ae with-—— PRICE, 85. Catal ogue + 
’ - B. ; 1] 

U N O N C E M E N 134 see sanec Sa Tree on : 
LESLEY & TRINKLE, Sales Agents, 22 and 4 $0. 15th st., Philadelphia, Pa. | DRAINAGE TABLES, Giving the ig ae S 
for the Discharge of Given a | © CARSON TRENCH MACHINE Co. 5 

Soe a ee 


Pheconomy-economy - economyr« 


The Famous Davis Island Dam at Pittsburgh, 


Built by the U. S. Government, is Constructed with 


EF. O. NORTON CEMENT. 
OFFICE, 92 BROADWAY, NEW YORK. 


ALSEN’S rorttano CEMENT. 


DF Test made by W. W. Macaw, Dept, of Docks, New York, March 18,180 


Alsen’ s Portland Cement Works, “Central Bldg.,” 143 Liberty St., N.Y. 
ATLAS PORTLAND CEMENT 


WARRANTED EQUAL TO ANY AND SUPERIOR TO MOST OF THE FOREIGN BRANDS. 
















Cn r 7 UNIFORM. IN In QUALITy 
ie ofM; 

NBtes vn ~Tor AMERICAN 
“o% CEMENTS 

















oupacnas TES Nos, Ot cook S008, tna e by the DEPARTMENT OF DOCKS, 
witore a arch 31, 1894, res een tract No. 464 for 8,000 
TENSILE a 7 days, neat COMEMNE... 22sec ce seeeee eee ce neeeereeeeneeers = e 


Seema een emeeenene seene 


PRR E ROR eee eee es CEH ORE HEE eee eer wee Ee eeesene SHEET HEHE ® 






mime 


ATLAS CEMENT COMPANY, 143 LIBERTY ST. NEW YORK CITY. 


» ASPHALT PAVEMENTS, 


THE BARBER ASPHALT PAVING COMPANY, 


1 BROADWAY, NEW YORK, 
Received tne Highest Awards at the World’s Columbian Exposition, Chicago, 1893: ist, Asphalt 











